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ABSTRACT
 

Prior to 1984 total run abundance of chinook, sockeye, coho, and 
chum salmon in the Kuskokwim River was indexed using a set gill 
net test fishery and commercial catch statistics, but these two 
measures did not adequately relate to each other. Consequently, 
a drift test fishery was initiated near Bethel in 1983 to 
provide more reliable catch per unit effort (CPUE) data. However, 
because of its location the Bethel test fishery indexed passage out 
of statistical area 335-11 instead of total run abundance. 

Methodology used in the Bethel test fishery has remained 
essentially unchanged since 1984. Results of the 1989 season were 
influenced by a fishermen's strike which occurred early in the 
season. 

The distribution of mean tidal CPUE generally followed some degree 
of temporal discontinuity beyond what could be attributed to 
commercial harvest. Abundance of chinook salmon 
occurred in a series of pulses, each generally several 
tides. coho distribution demonstrated more of a tidal influence. 
Chum salmon abundance initially appeared as a pUlsing pattern, but 
it quickly became smoother, interrupted only by commercial fishing 
periods. The discontinuity in the distribution of chinook, sockeye 
and coho salmon CPUE hindered attempts to calculate the 
catchability adjustment factors which have been used historically 
to enhance abundance comparison between years. Consequently, data 
analysis for these species is limited to the use of unadjusted 
data. However, catchability estimates were calculated for chum 
salmon and adjusted CPUE were used for abundance comparisons 
between years. 

CUmulative unadjusted CPUE's for chinook, sockeye and coho salmon 
were 523.41, 800.93, and 2451.28, respectively. chinook CPUE 
was above average, reflecting the influence of the fishermen I s 
strike, plus a recent trend towards increasing chinook salmon 
abundance. In contrast, sockeye CPUE was the second lowest ever 
recorded by the Bethel test fishery, despite the positive influence 
of the strike on escapement. Cumulative CPUE for coho salmon was 
intermediate compared to other years, above other odd years, but 
below even years. For chum salmon, the cumulative adjusted CPUE, 
as well as the unadjusted CPUE, were intermediate. 
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INTRODUCTION
 

The primary objective of Pacific salmon spp.) 
management is to ensure adequate spawning escapement regulating 
harvest. Successful management requires accurate timely 
knowledge about the abundance of the exploited the 
Kuskokwim River, stocks of chinook (Q. tshawytsha), sockeye 
(Q.nerka), coho (Q.kisutch) and chum (Q. keta) the 
targets of intense periodic fishing pressure up the 
river towards their spawning grounds. fishery is 
designed to assist in-season management stocks by 
providing fishery managers with an timing and 
abundance. 

Fishery pescription 

Commercial Fishery 

The Kuskokwim River commercial salmon directed 
at chum and coho salmon. Chinook salmon have not been subjected 
to a directed commercial fishery since 1987 because of conservation 
concerns; however, substantial numbers of this species are caught 
incidentally during commercial openings. Sockeye have a 
naturally low abundanc~ in the Kuskokwim drainage catches of 
this species are also incidental. Harvests salmon (Q.. 
gorbuscha) are negligible and not considered report. 

Gill nets are the gear type used in the commercial fishery. Drift 
gill nets are the most common method employed gill nets are 
also legal. The stretched mesh size used is restricted to 15.2 em 
(6 in) or smaller. This mesh restriction has been imposed since 
1985 as an attempt to correct deClining chinook salmon escapements. 
Results of this and other conservation measures have been 
encouraging as the recent trend in chinook salmon abundance has 
been increasing (Francisco, et al. 1989). 

Commercial fishing in the Kuskokwim River occurs in two separate 
districts. Most commercial harvest occurs in District 1 
(statistical areas 335-11, 335-12 and 335-13) which extends from 
the Kuskokwim River mouth approximately 238 km upstream 
to the confluence of Bogus Creek (Figure 1). District 2 
(statistical area 335-20) includes 113 km (60 mil between 
High Bluffs and Chuathbaluk. The sections of the River 
between Districts 1 and 2, and that portion of above 
District 2, are closed to commercial fishing. 

Although commercial fishermen are not restricted fishing in 
any Kuskokwim Area commercial fishing district, most effort is 
concentrated in District 1 (especially statistical 335-11) 
where as many as 679 units of gear have been utilized during a 
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single 8-hour commercial opening (Francisco, et al. In Press). 
This amount of active drift gear probably results in a saturated 
fishing district, a conclusion supported by observations that most 
of the harvest occurs within the first three to four hours of each 
opening (Huttunen 1988). 

Subsistence Fishery 

Subsistence is a vital element to the predominant life style in 
the Kuskokwim Area, and state law mandates that subsistence needs 
have priority over commercial use of the fisheries resources. The 
subsistence salmon fishery is especially significant along the 
Kuskokwim River where the number of chinook salmon taken for 
subsistence purposes is typically double the number taken 
commercially, and the number of subsistence-caught chum salmCiln 
usually approaches half that of the commercial catch (Francisco, 
et al. 1989). 

The types of gear used by subsistence fishermen are generally 
similar to the gear used for commercial fishing. However, set gill 
nets are ·more prevalent in the subsistence fishery, and there is 
no restriction on mesh size. 

Subsistence fishing occurs throughout the Kuskokwim River including 
many of the major spawning tributaries, but over half of all 
subsistence occurs in that portion District 1 located 
downstream test fishery in statistical area 335-11 
(Francisco, et al. 1989). Subsistence fishing District 1, and 
between Districts 1 and 2, is closed 16 before, during and 
6 hours after each commercial salmon fishing 1. In District 
2 the subsistence fishery is closed 24 hours before, during and 6 
hours after each District 2 commercial fishing period. Subsistence 
fishing above District 2 is open 7 days with no closures. 

Project Background 

From 1966 through 1983 the Department conducted set gill net test 
fishery in the lower reach of the Kuskokwim near an abandoned 
fish camp called Kwegooyuk (Huttunen 1984a). The Kwegooyuk test 
fishery was designed to index run timing and total run abundance 
chinook, sockeye and chum salmon. This portion of the river ranged 
from approximately 5 to 7 km wide and had a major channel along 
both the east and west shores. Gill nets, length, were set 
from the east shore just upstream of the lower boundary of District 
1 and fished 24 hours a day. 

1	 Kuskokuak Slough is an exception to the subsistence fishing District 1. Subsistence 
fishing in the slough may begin as soon as the commercial fishing period is over (f.e., no 6 
hour delay). The slough is also closed to commercial fishing. 
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was not able to satisfactorily index total run
This problem was attributed to fluctuations

route of salmon as influenced

Although the Kwegooyuk test fishery did adequately depict run 
timing, it abundance 
of salmon. in the 
preferred migratory in-season by 
changes in weather patterns, and between seasons by alterations in 
the cross-sectional profile of the channel (Huttunen 1984a). In 
addition, the remoteness of the location made proper sale or 
distribution of each days catch difficult, or impossible, and often 
resulted in unavoidable wastage (Francisco, personal 
communication). The test fish program was redesigned in July, 1983 
to use drift gill nets near Bethel instead of set gill nets near 
Kwegooyuk (Huttunen 1984). 

The first trial of the new drift gill net test fishery was directed 
at collecting run timing and abundance information for' coho salmon 
in 1983. Drifts were conducted in the main stem Kuskokwim River 
about 5 km (3.5 mil upstream from Bethel, near the boundary line 
separating statistical areas 335-11 and 335-12. The river was 
approximately 1 km wide at the new location and had a single major 
channe12 that allowed mobile drift gill nets to collect accurate 
catch per unit effort (CPUE) data across the entire channel width. 
The new location was also convenient to outlets for sale or 
distribution of each days catch.. The drift gill net portion of the 
1983 test fishery offered a more reliable means of monitoring run 
timing and salmon abundance than the Kwegooyuk test fishery; 
therefore, the historic set gill net program was replaced in 1984 
with a multiple mesh drift gill net project referred to as the 
Bethel test fishery3 (Huttunen 1985). 

Relocation of the test fishery upriver of the commercial and 
subsistence fishing effort that occurs in statistical area 335-11 
altered the component of the run indexed by the project. Instead 
of indexing total run abundance, as was the obj ective of the 
Kwegooyuk test fishery, the Bethel test fishery indexes passage of 
salmon out of statistical area 335-11. This distinction is 
important. 

Approximately 60% of the commercial salmon harvest in the Kuskokwim 
River occurs downstream of the Bethel test fishery. This harvest 
is not accounted for in the test fish index. Neither is the 
subsistence harvest of statistical area 335-11. Furthermore, the 
mortality rate induced by the commercial fishery is probably 
inconsistent because of changes in gear efficiency, changes in 
regulations designed to alter harvest efficiency, variability in 
fishing pattern (length of openings and frequency of openings), 
variability in the synchrony of openings with the entry pattern of 

2	 Two smell channels, Straight Slough and Steamboat Slough, circumvent the site but are considered 
minor contrU:-Jtors to fish passage (Huttl..l'len, personal ccmTU"lication). 

3	 
Also referred to as the KuskOKwim test fishery. 
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salmon, and the occurrence of fishermen's strikes. These 
inconsistencies confound the ability of the project to index total 
run abundance. Still, the Bethel test fishery provides an 
alternate but equally valuable tool for salmon management. 

As mentioned earlier, the primary objective of salmon management 
is to insure adequate spawning escapement through harvest 
regulation. Due to the distances involved, spawning escapement in 
the Kuskokwim drainage generally can not be assessed directly until 
weeks after management decisions on harvest regulation have been 
made. The Bethel test fishery serves as an early index of passage 
rates available in time to be useful for management needs. 

Local commercial fishing interests, concerned that the Bethel test 
fishery was inadequate in providing timely and accurate run 
information, solicited the Department to cosponsor another test 
fishing project near the old KwegooYUk site. This project, known 
as the Eek or Industry test fishery, began in 1988 and will be 
discussed in a separate report. 

objectives 

This report describes how the 1989 Bethel test fishery was 
conducted, presents results and provides some discussion about the 
results. 

METHODS 

1989 Test Fishing 

The methods and location used in 1989 Kuskokwim River gill net 
test fishery were the same as those used since 1984. Following 
each high tide a series of four drifts were conducted near Bethel 
by a two-person crew using a 6.1 (20 ft) skiff and 90 m (50 
fathom) nets. Each series of drifts began one hour after the 
published high slack tide for Bethel. The one hour delay insured 
that all drifts were conducted in flowing downstream. Drifts 
were made in a 3 km (2 mi) section of river just above boundary 
separating All 
drifts near 
the channel. 
Each width of 
the main channel (Figure 2). To avoid conflict commercial 
fishermen no drifts were conducted during commercial fishing 
periods. 

Gill net drifts began at the Bethel test fish site on 1 June and 
continued through the morning tide on 31 August. From 1 June 
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through 10 July two different mesh sizes where used in the test 
fishery. The first two drifts of each tide were conducted with 
20.3 cm (8 in) stretched mesh gill nets and the second two drifts 
were made with a smaller 13.6 em (5-3/8 in) mesh. Different mesh 
sizes were used because the larger mesh selected for larger chinook 
salmon while the smaller mesh was more effective on smaller chinook 
as well as other species of salmon. A repeating random schedule 
of six unique permutations was used to determine the mesh size 
fished at each station such that no station was fished with the 
same mesh size twice during a single tide (Table 1). 

After 10 July the chinook salmon migration in the lower Kuskokwim 
River was essentially over so use of the larger 20.3 em mesh nets 
was discontinued and all four drifts were conducted with the 
smaller 13.6 em mesh. Four drifts continued to be made and the 
fishing schedule described above was maintained. This ensured that 
the one duplicated drift was distributed randomly between stations. 

The gill nets used in the test fishery were hung at a 2:1 hanging 
ratio. The 13.6 em mesh webbing was constructed of 6 strand 
centercore 0.5 mm monofilament twine and the 20.3 em mesh webbing 
was constructed of 36 strand monofilament. Both web types were 
manufactured by Nagura Net Company. 

Each drift took approximately 30 minutes to complete and all fish 
caught were tallied by species and by station. Healthy chinook 
salmon were released and the remainder of the catch was sold to a 
local processor or donated to individuals desiring the fish for 
personal use. Age, sex and size data were not generally collected. 

standardized Catches 

Actual catches were converted to CPUE by considering the amount of 
effort (in both length of net and soak time) used to capture fish. 
Each CPUE index (I) was expressed as the number of fish which would 
have been caught if 180 m (100 fathoms) of net had been fished for 
exactly 60 minutes, a standard used in many gill net test fisheries 
statewide (Meacham 1978; Waltemyer 1983). Each CPUE index (I) was 
computed as: 

I = 6,000 C (L T)-l 

where C is the catch of each species in numbers of fish, L is the 
length of net used in fathoms, and T is the mean fishing time in 
minutes. Mean fishing time was defined as half the time it took 
to both set and retrieve the net, plUS the time that the entire net 
was fishing. 

The catches for each tide were combined over all stations to 
calculate a mean tidal CPUE index (Ii) for each species. When both 
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data
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high

t

20.3 em and 13.6 em nets were used estimation of tidal chinook 
salmon abundance was calculated by weighing CPUE data from all 
drifts equally. The formula was: 

where the chinook salmon CPUE index from drift j on tide i, 
and the number of drifts actually conducted, which should 
equal In contrast, during the same time period, only catches 
in the em mesh nets were used to calculate tidal CPUE's 
of sockeye, coho, and chum salmon; therefore, the number of drifts 
(n) equal two. 

Catch from missed drifts not affected by commercial openings 
were linearly interpolated from the preceding and following tidal 
data. Drift information missing due to a commercial fishing period 
was as being equal to the test fish drifts of the 
following tide only. 

Estimated and actual tidal CPUE's were summed by species throughout 
the period of data collection to generate total annual CPUE indices 
(I) : 

where n is the total number of tides which occurred throughout the 
course of the project. 

Migratory Timing 

The mean date of migration (t) as defined by Mundy (1982) was 
calculated for each species as: 

where is the coded date of migration and Pi is the dailyi 
proportion of test fishing CPUE indices observed on day i. The 
daily proportion of CPUE indices is calculated as: 

Pi = Ii I 
-1 

The variance about the mean date of migration (St
2

) was calculated 
as: 
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A relatively small variance indicates salmon migration was 
compacted, whereas a larger variance fish occurred in 
substantial numbers over a longer time. 

Species composition 

Species composition in the test calculated on a daily 
basis and expressed as a fraction summed mean daily CPUE 
indices of all species pooled across stations. 

spatial Distribution 

Seasonal abundance by station was calculated by summing specific 
CPUE indices at each station across all tides fished. This was 
appropriate because of the regular rotation of stations sampled 
through 10 July when fished. After 
10 July all stations were sampled with 13.6 cm mesh gear only. 

Catchability 

Raw test fishing CPUE's were adjusted to account for changes in 
mean annual catchability for each species methodology 
developed by Huttunen and Brannian (1987) in detail 
by Brannian (1988). Application of this enhances the 
validity of 'between year' comparisons of accounting 
for confounding effects such as saturation gill nets 
and the variable efficiency of the test 

The catchability adjustment relates specific commercial 
catch statistics to observed declines fishing CPUE 
immediately following a commercial fishing Unexploited 
relative abundance (I) within the during 
commercial fishing period j was estimated peak-to-peak 
interpolation between the mean test fishing two (i th) 
tides before an opening and that from the first two tides following 
the recovery of CPUE's to unharvested levels. The formula was: 

where k is the number of tides used to interpolate within, m is 
usually four (the two tides of unexploited CPUE before a commercial 
fishing period and the two tides of unexploited following a 
commercial fishing period), and K is the tides with 
depressed or 'exploited' CPUE. Catchability (C) at the test 

8
 



remaining during each tide of

adjustment factor (C j )

commercial that

a
all
adj

The

(Figure 3). By a total
made and the total

coho and 1,101
Chinook, sockeye and chum before
test fishery was concluded, salmon
persist in the catches

a pronounced had
for coho salmon,

of coho had passed
fishery ended.

results of this
of a

gained 26
to

species the
CPUE

by an as
in the fishing
to

will be

fishery during commercial fishing period j was described as a 
function of the known harvest as: 

where Hj is the downstream harvest in statistical area 335-11, p 
is the number of tides with depressed test fishing CPUE due to 
commercial harvest removal (usually three or four), and I r is the 
actual CPUE 'exploited' test fishing. 

The catchability was calculated for each 
fishing period conformed to the assumptions 

described by Brannian (1988). The mean Cj was then calculated as 
cumulative average as the season progressed and multiplied across 

mean tidal CPUE's to yield 'adjusted' mean tidal CPUE's. These 
usted CPUE I S were considered standardized for year to year 

variability in parameters which influence catchability. 

RESULTS AND DISCUSSION 

1989 test fishery began on 1 June, several days before any 
substantial numbers of returning salmon were observed near the 
Bethel site the end of the season of 638 
drifts were catch consisted of 314 chinook, 301 
SOCkeye, 1,703 chum salmon (Table 2, Appendix A). 

salmon migrations ended long the 
but small numbers of coho did 
through the end of the program. 

Nevertheless, decelerating entry pattern been 
established suggesting that the overwhelming 
majority through the test fishing site before 
the test 

Some of the years test fishery were influenced by 
the development fishermen's strike early in the season. The 
first commercial fishing period opened 19 June with an effort of 
374 boats, down from the typical range of 575 to 600 boats. The 
strike momentum through the third period, June, when 
effort decreased 126 boats. 

For some strike resulted in an irregular pattern of 
mean tidal indices which restricted reliable calculation of 
catchability adjustment factors. The odd CPUE patterns were in 
part caused abnormal fleet distribution fishermen not 
participating boycott avoided some usual locations 
in an attempt evade harassment by strikers. Details for each 
species described below. 
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salmon migration; still,
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mean tidal CPUE from tide 364

four tide removal expected from
period (Huttunen 1985, Brannian
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the third of
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44,

4).

Tid. 36 wa. an

Chinook Salmon 

Temporal Distribution 

Chinook salmon Bethel test fishery for a 
period of 75 but 87% of the test fish 
catch occurred June (Table 2). The mean 
date of migration (t) and mean date variance (S2,) were 24.3 June 
and approximate the 
respective year averages 346.7, suggesting 
the run timing and temporal distribution in the test fishery were 
average. 

Test fish catches of chinook salmon discontinuous 
pattern of abundance which could attributed to 
commercial harvest. Instead, these appeared 
to occur in natural pulses. Each pulse increasing 
CPUE, a peak then a step-wise reduction 4). The 
first pulse peaked on tide 19. A pulse peaked on 
tide 26 and a third even stronger pulse peaked on tide This 
third peak occurred on the second tide of 18 June. 

The commercial fishery began on 19 June confounding recognition of 
additional pulses in the chinook some 
evidence of the pulse pattern instance, 
the eight tide depression of through 
tide 43 far exceed the two to the 
preceding commercial fishing 1988) . 
The latter portion of the CPUE an 
actual drop in abundance following pulse chinook 
salmon entry into the river. Some commercial fishermen 
to strike on this opening, but the effect on harvest appeared to 
be minimal. 

The fourth and strongest pUlse began abruptly on tide which 
immediately followed a commercial fishing period influenced by 
the growing momentum of the fishermen's strike (Figure This 
increase in test fishing CPUE immediately following a commercial 
fishing period was atypical and probably a result of non-striking 
fishermen avoiding strikers in the Bethel area. This affectively 
made the area for several miles down stream of the test fish site 
a refugium for migrating salmon. However, the effect of the 
commercial harvest that occurred below the refugium is illustrated 
in tides 45, 46, 47 and possibly 48 by the occurrence of the 3 or 
4 tide depression in test fish CPUE typical of what is expected 
following a commercial fishing period (Huttunen 1985). 

• •• timate. 
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and
Even under the influence of

on 26 June (which was strongly reduced
CPUE for chinook salmon remained very

four tides following the commercial opening.
If it were not for of the 26 June harvest this pulse of
fish may have 18 June spike and most likely represents
the overall peak of salmon migration past the Bethel
test fish

By tide of chinook
and 55

pulse it was
tide by fishing

in test
the of are to
reliably detect numbers of chinook
occurring in the
commercial fishing

Local fishermen are
abundance. They
as the development
the storms are
possible that the subsistence fishery also
occurrence of these peaks, but the effect of
is unknown and assumed here to be minimal or
managers and researchers need to be aware of these
of their affect on interpreting test fish results.

Catchability

A reliable estimate of chinook salmon catchability
calculated in 1989 because the entry pattern violated
upon which the catchability estimate is based (Brannian
Huttunen 1988). Specifically, the entry pattern was
and declines in commercial

be

in
indexed by

By tide 48 or 49' the fourth pulse of king salmon past the test 
fish site regained it's momentum the magnitude of this pUlse 
of fish becomes more apparent. 
commercial fishing effort 
due to the strike) test fish 
high for consecutive 

the effect 
exceeded the 

the chinook 
site. 

53 the fourth pulse salmon was on the decline, 
bottoming out on tides 54 (Figure 4). A sixth, smaller 

began on tide 56, but quickly depressed the following 
the first commercial period following the strike 

settlement. Additional pulses fish CPUE attributable to 
natural migratory pattern chinook salmon difficult 

because of the decreasing salmon 
test fishery and the close temporal proximity of 

periods. 

well aware of these temporal pulses in salmon 
attribute them to changes in weather patterns such 

of storm fronts in Kuskokwim Bay, especially if 
accompanied by strong southerly winds. It is 

influences th£ 
subsistence fishing 

uniform. Fishery 
pUlses because 

could not be 
assumptions 

1988, 
discontinuous 

test fishing CPUE following openings 
could not solely attributed to the influence of commercial 
harvest. 

Passage Index 

Passage of chinook salmon out of statistical area 335-11 1989, 
as the cumulative unadjusted mean tidal CPUE, was the 
second highest on record (Figure 5). This near record high index 
of chinook escapement was also reflected in spawning ground 

S Tid. 49 .a. an ••timate. 
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River weir this year was the highest observed since
1989a). Similarly, the overall escapement

the Kuskokwim River Aerial Index was the highest recorded
(Francisco, et al. In Press). Furthermore, even with

and above average escapements, the 1989 commercial catch
salmon in the Kuskokwim River of 43,217 fish was above
average of 36,188 fish (Francisco, et al. In
these observations suggest that the overall return

salmon to the Kuskokwim River in 1989 was well

mean daily CPUE, was variable but typically small
proportion of chinook peaked between 9 and 17

by a rapid decline. In the commercial fishery,
of chinook salmon peaked on 19 June, the

cm
of

and

the range of
was 65.24%, 7.21% and 27.56% for station I, II

19.11%

20
for 82% of the catch (Table 2). Mean date

(t) and mean date variance (S2 t ) were 24.2 June and
were comparable to respective averages from

four years of 26.6 June and 194.7, but the variance

escapement. For example, the escapement of chinook salmon at 
Kogrukluk 1982 
(Schneiderhan observed 
in since 
1981 the 
strike of 
chinook the 
1984-88 Press). 
Together of 
chinook above 
average. 

Species composition 

The proportion of chinook salmon in the test fishery, as indexed 
by the (Figure 
6) . The June 
followed the 
proportion first 
commercial fishing period, and was followed by a decline similar 
to that observed in the test fishery. 

Gear Selection 

Chinook salmon were caught in both the 20.3 em and 13.6 mesh 
gill nets (Table 3). The smaller gear accounted for 62.74% the 
catch which is similar to the 1984-88 average of 60.61%. 

Spatial Distribution 

The distribution of chinook salmon between stations I, II III 
differed modestly from the 1984-88 average, but was generally 
within past observations (Table 4). In 1989 the 
distribution and III 
respectively while the 1984-88 averages are 52.95%, and 
27.94%. 

Sockeye Salmon 

Temporal Distribution 

Catches of sockeye salmon occurred in the Bethel test fishery for 
a period of 44 days, 6 June to 19 July, but the final days of 
June accounted of 
migration 193.2. 
These statistics the 
previous in 
1989 was much lower than the four year median of 213.7 (Appendix 
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. median indicates that
in 1989 than in most

also illustrated in a comparison
(Figure 7).

ty in the pattern of mean fish
salmon could not be solely to

early in the season
pulses similar to what was

was

error, but

more well

second
occurred on tide 26, preceded

and followed by seven tides of generally declining

the

Index

1989
the second

index happened despite the
of the sockeye run,
was poor. This

sockeye salmon

B) The low the sockeye run was more 
compacted previous years. This compactness 
was of annual cumulative CPUE 
curves 

Discontinui tidal test CPUE for 
sockeye attributed commercial 
harvest. Instead, the CPUE pattern occurred 
as described for chinook salmon. The 
first pulse peaked on tide 20 (Figure 8). This pulse atypical 
in comparison with most other pulses because it was defined by a 
single tide of abundance with no building or falling pattern. This 
brief spike could be a manifestation of sampling the 
hypothesis of it being real gains support due to its' co-occurrence 
with defined pulses in chinook and chum salmon CPUE. 

The pulse in sockeye CPUE was more well defined. Peak 
abundance by three tides of building 
CPUE CPUE. This 
pulse also co-occurred with similar periods of abundance in chinook 
and chum salmon CPUE. 

The third pulse in sockeye CPUE occurred abruptly on tide 34. 
Again, the timing was similar to pulses identified for other 
species. The pattern was disrupted on tide 36 by the occurrence 
of the first commercial fishing period. Thereafter the CPUE index 
for sockeye was erratic and confounded by occurrence of 
additional commercial fishing periods, the strike, and small sample 
sizes. 

Catchability 

A reliable catchability adjustment factor could not be calculated 
for sockeye salmon in 1989. The entry pattern, as reflected in 
mean tidal CPUE, was discontinuous, therefore violating 
assumptions upon which catchability estimates are based (Brannian 
1988, Huttunen 1988). The causes of the irregularity include 
random error due to the small numbers of sockeye occurring in the 
test fishery, pUlsing entry pattern, and an atypical commercial 
harvest pattern and fleet distribution as affected by the strike. 

Passage 

The passage of sockeye salmon out of statistical area 335-11 
was lowest sockeye passage estimate by the Bethel test 
fish (Figure 7). This fishermen's 
strike co-occurring with the peak suggesting 
the overall sockeye run in 1989 hypothesis is 
reinforced by the 1989 commercial harvest of 42,747 
which was the lowest catch recorded for the Kuskokwim River since 
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at

catch occurred during 12 days beginning 31 July
date of migration (t) was 5.6 August, the earliest

in the test fishery (Appendix B). The mean date

6
of

1982 (Francisco, et al. In Press). Furthermore, no sockeye were 
observed during the spawning ground survey of Telaquana Lake, a 
major producer of sockeye in the Kuskokwim drainage (Schneiderhan 
1989b).6 Results at Kogrukluk River weir were contradictory; 
sockeye escapement was above the 1984-88 average and 291 percent 
of the objective escapement (Schneiderhan 1989a). 

Species composition 

The proportion of sockeye salmon in the test fishery, as indexed 
by the mean daily CPUE, was variable but generally the greatest 
between 12 and 22 June (Figure 9). During this time the proportion 
of sockeye ranged from 23.83% and 44.35% (Table 5). Beyond 22 June 
the proportion of sockeye generally declined as chum salmon became 
more prevalent in the catch. The occasional resurgence of sockeye 
proportion observed late in the season was probably a manifestation 
of small sample size coupled with a difference in the species 
selectivity between the test fishery and commercial fishery. 

As in past years, sockeye salmon in 1989 generally comprised a much 
larger. fraction of the test fish catches than of the District 1 
commercial catches (Huttunen 1988). This is probably a result of 
differences in the selectivity of fishing gear. still, both 
fisheries demonstrate a similar trend of declining proportion. 

Spatial Distribution 

The distribution of test fish CPUE for sockeye salmon was 
consistent with the historic average (Table 4). station had the 
greatest percentage of CPUE, 60.72 %. The 1984-89 average for 
station I was 55.71%. The CPUE for sockeye salmon stations II 
and III were 25.65% and 13.63% and the respective 1984-89 averages 
were 23.17% and 21.12%. 

Coho Salmon 

Temporal Distribution 

Coho salmon occurred in Bethel test fish catches for 50 days, 13 
July through the end of the project on 31 August. However, 83% of 
the (Table 2). 
Mean date yet 
recorded variance 
(s\) was 173.9, comparable to the average of 187.7 from the 
previous five years. 

Reliability the survey was reduced because of water turbidity, 
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most mean CPUE was below
the CPUE surged to the highest coho

(Figure 10). The is associated with
pattern. Weather to 27 July was calm

28 July wind to increase from
by rain. the

has

from
was

to commercial fishing effort which depressed the for 2 or
tides following commercial per~ods, but other declines not

attributed to commercial harvest. Instead, index
an alternating pattern of high and low that may

been attributed to tidal rhythms. Based on
high CPUE's corresponded to the daily low and
corresponded with the daily high high

disrupted during tides affected by commercial

13 August the mean tidal CPUE
of coho salmon out of statistical

on 23 August the commercial
area 335-12 showed a not

the test fishery (Figure 10,
was also

CPUE

violated assumptions
are (Brannian 1988,

the was discontinuous

During of July the tidal 10, but on 31 
July 271.62, CPUE for the 
season surge a change in 
weather from 22 mostly and 
sunny. By velocity began a southerly 
direction accompanied Fishermen generally attributed 
surge in coho abundance to this weather change, but no analysis 
been done to confirm the belief. 

Mean tidal CPUE continued to be relatively high, but volatile, 
31 July through 12 August (Figure 10). Part of the volatility 
due CPUE 
3 could 
be the CPUE 
followed values 
have the Bethel tide 
table, high tides low 
CPUE's tides. This pattern 
was harvest. 

Beyond generally indicated low 
passage area 335-11 (Figure 10). 
However, harvest of coho salmon in 
statistical substantial increase reflected 
by Appendix C). This increased 
harvest associated with a comparable rise in the 
commercial (Francisco, et al." In Press). A similar situation 
occurred on 12 August (Figure 10). 

This lack of corroboration between the Bethel test fish index and 
the commercial harvest was not typical. For other species of 
salmon the pattern of abundance observed in the test fishery does 
reflect the pattern of abundance found in the commercial harvest, 
hence validating results from the test fishery. The reason for 
the discrepancy with coho salmon is unknown, but one hypothesis is 
that the coho were deeper in the water column than usual during the 
two time frames in question, thereby passing below the test fish 
gill nets. This hypothesis will hopefully be tested in 1990 by 
conducting experimental drifts with deep gill nets. 

Catchability 

A reliable estimate of coho salmon catchability could not be 
calculated in 1989 because the entry pattern 
upon which catchability estimates based 
Huttunen 1988). Specifically, entry pattern 
and declines in test fishing CPUE following commercial opening 
could not be solely attributed to down river commercial harvest. 
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Index

cumulative unadjusted mean tidal salmon in
intermediate compared to other years This

out of statistical area was high relative
odd but low to years.

showed a
et al. In Press).

for comparison.

salmon in the test fishery varied
between 12 and 26 July when

100%
for

35.40,

be

date

and could not be solely attributed
the CPUE appeared

Passage 

The CPUE for coho 1989 
was (Figure 11). index 
of passage 335-11 to 
other years, compared even Commercial 
harvest of coho salmon in the Kuskokwim River similar 
pattern of relative abundance (Francisco, No 
spawning ground escapement data is available 

Species composition 

The daily fraction of coho but 
generally increased rapidly the 
proportion of coho CPUE escalated from 0 to (Figure 12, Table 
5). The proportion stayed at, or near 100% the remainder of 
the season. The percentage of coho in the commercial catch was 
similar, but demonstrated a smoother transition. 

Spatial Distribution 

Coho salmon were more evenly distributed across the channel this 
year than in previous years (Table 4). The percentage of coho CPUE 
between stations I, II and III was 35.42, and 
29. 17, respectively. The respective 1984-89 averages are 60.47%, 
19.03% and 20.50%. The cause of the difference is unknown, but 
because test fishing methods have remained essentially unchanged 
since 1984, the difference is assumed to caused by natural 
variation in migratory patterns. 

Chum Salmon 

Temporal Distribution 

Chum salmon occurred in the Bethel test fishery for a period of 70 
days, 1 June through 9 August, but 81% of the catch occurred during 
26 days, 19 June through 14 July (Table 2). The mean date of 
migration (t) was 30.7 June, the earliest date recorded for the 
test fishery (Appendix B). Mean variance (s\) was 349.1, 
comparable to the 1984-88 average of 344.4. 

The pattern of mean tidal test fish CPUE for chum salmon was 
initially discontinuous to 
commercial harvest (Figure 13). Instead, to 
follow a pUlsing pattern similar to what has been described for 
other species. The first distinct pulse peaked on tide 28. A 
second stronger pulse peaked on tide 35, but may have been cut 
short because of the occurrence of the first commercial fishing 
~eriod during tide 36. Some commercial fishermen began to strike 

16
 



to be
the

the typical test
commercial period. By tide test

the
CPUE

44 fishing

CPUE

the 1984-88 the

for chum
(Figure

1987 but above 1986, 1985 and
annual abundance was observed in

area 335-12
Kogrukluk River

was

Tid. 36 .a. an

on this o?ening, but the effect on harvest appeared minimal. 
Tides 36, 37, 38 and 39 were all influenced by commercial 
harvest and illustrate depression of fish CPUE 
following a 40 the fish CPUE 
appeared to have recovered from the influence of commercial 
fishery and followed a steady pattern of decreasing through 
tide 43. 

The third and strongest pulse in test fish CPUE began abruptly on 
tide which immediately followed a commercial periOd 
(Figure 13). An increase in test fish CPUE immediately following 
a commercial fishing period is unusual and attributed to the 
growing boycott by fishermen. Details of the strike's influence 
described for chinook salmon also apply for chum salmon. The 
validity of these pUlses were reinforced by their co-occurrence 
with pUlses observed in the test fish CPUE for chinook and sockeye 
salmon. 

Beyond the third pulse test fish CPUE for chum salmon followed a 
relatively continuous patten of decreasing CPUE (Figure 13). The 
pattern was punctuated with periods of depressed attributable 
to commercial fishing effort. This consistency allowed estimates 
of catchability to be calculated. 

Catchability 

The 1989 catchability adjustment factor for chum salmon of 5.0003 
was above average of 3.9109, but within historic 
range of values (Appendix D). The adjustment factor was based on 
data from commercial fishing periods occurring on 19 June and 5, 
8, 11 and 14 July. The number of succeeding tides affected by 
these commercial periods were estimated to be 4, 4, 2, 3 and 4, 
respectively. other fishing periods were excluded because of the 
violation of assumptions upon which catchability is based. 

Passage Index 

The cumulative adjusted mean tidal test fish CPUE salmon 
in 1989 was intermediate compared to other years 14). The 
1989 CPUE was below 1988 and 1984. 
A nearly identical ranking of the 
commercial catch for statistical (Appendix E). In 
contrast, the Aniak sonar and weir indicated chum 
salmon escapement to the spawning grounds in 1989 above 1987 
and below 1984 (Schneiderhan 1989a, 1989b). 

1 
.,timate. 
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most .
salmon CPUE in the test fishery was lower
the chum proportions in the commercial
of data indicated a similar pattern of

I, II

Species Composition 

Chum salmon dominated the test fish catch during late June and 
throughout of July (Table 5, 15). The daily proportion of 
chum and more variable 
than catch; however, both 
sets relative abundance 
throughout the season. 

Spatial Distribution 

The distribution of chum salmon between stations I, II and III was 
similar to the 1984-88 average (Table 4). The 1989 distribution 
was 49.91%, 32.98% and 17.17% for stations and III, 
respectively, while the 1984-88 averages were 49.09%, 27.00~ and 
23.91%. 

Hydrological Data 

Hydrologic data were collected during each tide in which test 
fishing occurred. Observations included both water temperature 
(at approximately 0.5 m depth) and clarity readings. Water 
temperatures averaged 8.75°C during AM tides and 6.71°C during PM 
tides (Table 6). Temperatures ranged from 9 to 18°C. Secchi depth 
readings ranged form 0.10 to 1.00 m averaging 0.31 m in the AM and 
0.18 m in the PM. 

Bottom profile data was collected at the test fish site in 1988. 
The channel was U-shaped with maximum dimensions of 14.3 m (47 ft) 
deep and 320 m (1,050 ft) wide (Figure 16). Gill nets used in the 
Bethel test fishery generally sampled the upper 33 to 50% of the 
water column; however, at station I the inshore end of the net 
generally dragged along a section of sand bar. At station III the 
in-shore end of the net was initially deployed approximately 8 m 
(24 ft) offshore to avoid snags along the channels edge. As the 
drift progressed the net moved towards the center of the channel 
(Figure 2). The actual distance covered by a drift varied with 
changes in water velocity. 
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Table 1. Drift schedule, by mesh size (em) and station, used in 
the 1989 Bethel test fishery." 

Schedule Station Station Station 
Number 1 2 3 

1 20.3 20.3 
13.6 13.6 

2 20.3 20.3 
13.6 13.6 

3 20.3 20.3 
13.6 13.6 

4 20.3 20.3 
13.6 13.6 

5 20.3 20.3 
13.6 13.6 

6 20.3 20.3 
13.6 13.6 

" Repeating random schedule used throughout the 
period of test fishing is: 2, 3, 5, 4, 1, 6. 
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Date Chumc

No. --------------
CPlJE CPlJE Catch CPIlE

08/01 0 0.00 0 0.00 1 2.51
08/02 0 0.00 0 0.00 0 0.00
05/02 0 0.00 0 0.00 0 0.00
05/03 0 0.00 0 0.00 0 0.00
05/03 0 0.00 0 0.00 0 0.00
05/04 0 0.00 0 0.00 0 0.00
08/04 0 0.00 0 0.00 0 0.00
05/0~ 0 0.00 0 0.00 0 0.00
08/0~ 0 0.00 0 0.00 1 3.00
06/06 0 0.00 0 0.00 0 0.00
08/08 0 2.93 0 0.00 0 0.00
08/07 0 0.00 0 0.00 1 2.86
06/07 1 0.00 0 0.00 1 3.00
08/08 4 0.00 0 0.00 3 10.29
08/08 0 0.00 0 0.00 0 0.00
08/09 3 2.88 0 0.00 1 2.88
08/09 3 0.00 0 0.00 2 S.7Z
08/10 4 2.86 0 0.00 2 ~.7Z

08/10 0.00 0 0.00 2 6.00
08/11 2 19.87 0 0.00 1 2.73
08/12 1 3.00 0 0.00 1 3.00
06/12 S 0 0.00 S 14.21
08/13 0 0.00 S 9.01
08/13 0 0.00 4 11.48
08/14 0 0.00 O' 0.00
08/14 0 0.00 2 7.18
08/1~ 4 9.23 0 0.00 3 13.8~

08/1~ 7 9.~S 0 0.00 8 22.11
08/18 • S.~7 • 0.00 • 15.4'
08/18 1 1.~8 0 0.00 3 8.78
08/17 • 7.49 S.66 0.00 • 4.39
08/17 10 13.40 S.OO 0 0.00 0 0.00
08/18 33 8 10.76 2.55 0 0.00 14.43
05/18 34 21 27.19 43.08 0 0.00 13 34.24
08/19 28.24 0 0.00 20 67.87
08/19 S.80 • 0.00 • 0.00
08/20 37 S.80 0 0.00 0 0.00
08/20 13.0S 0 0.00 18 43.96
08/21 47 .1~ 0 0.00 14 30.0S
08/21 >0 S. >6 0 0.00 17 4'.76
08/22 7 8.74 17 41.33 0 0.00 13 31.73
08/22 6 8.11 6 18.82 0 0.00 7 24.13
08/23 >3 3 S.18 S 14.63 0 0.00 1 2.93
08/23 12 18.27 7 21.46 0 0.00 2~ 7S.62
08/24 0 0.00 7 22.29
08/24 0 0.00 S8 144.S~

06/2~ 47 0 0.00 S4 145.38
08/2~ 0 0.00 19 63.00
08/28 • 0.00 • SS.62
06/26 18 23.90 S 12.90 0 0.00 22 SS.62
06/27 1~ 2~.lS S 16.23 0 0.00 3> 90.97
06/28 S2 12 2~.27 8 36.86 0 0.00 11 42.83
06/28 ~3 8 11.26 16 40.14 0 0.00 31 77 .68
06/29 S4 1 1.36 S 14.S0 0 0.00 29 8S.12
06/29 S~ 1 1.>3 7 20.00 0 0.00 13 37.36
06/30 S6 9 13.67 13 33.89 0 0.00 21 S7.07
08/30 S7 • 8.54 6.16 • 0.00 • 49.23
07/01 S8 S 8.54 2 6.16 0 0.00 16 >9.23
07/01 S9 2 2.73 3 7.20 0 0.00 27 66.00
07/02 60 1 1.S4 2 S.78 0 0.00 3 8.71
07/03 62 S 6. >0 9 22.48 0 0.00 31 77.88
07/03 63 • 3.06 0.00 • 0.00 0.00
07/04 64 2 3.06 0 0.00 0 0.00 0 0.00
07/04 6S • 3.69 • 1. >3 • 0.00 • S7.14
07/0~ 66 3 4.32 1 2.56 0 0.00 40 114.28
07/0~ 67 > '.45 1 2.S6 0 0.00 26 67.27
07/06 68 1 1.67 0 0.00 0 0.00 1 3.00

Table Z. reat !lshina catch and unadjusted mean tidal CPUEa by species for the 1989 
Bethel teat !ishery. 

Tid, Chinookb SoclteyeC Cohoc 
------------ ------------ ------------
Catch CPlIt Catch Catch 

1 0.00 0 
2 0.00 0 
3 0.00 0 
4 0.00 0 
~ 0.00 0 
5 0.00 0 
7 0.00 0 
5 0.00 0 
9 0.00 0 

10 0.00 0 
11 0.00 1 
12 0.00 0 
13 1.87 0 
14 8.~1 0 
1~ 0.00 0 
18 4.29 1 
17 4.29 0 
18 ~. 7Z 1 
19 ~ 9.~9 0 
20 4.29 S 
21 1.67 1 
22 7.00 4 8.~1 
23 8 11.41 1 2.93 
24 0 0.00 3 8.14 
2~ 9 12.69 3 8.79 
28 9 14.32 S 18.11 
27 3 10.20 
28 S 13.S3 
29 • 9.93 
30 2 6.32 
31 • 
32 2 

1 ~ 

1 
3~ 8 13." 8 
38 • S.7Z • 

4 S.7Z 2 
38 8 10.~8 S 
39 S S.7~ 22 

6 8.06 2 
41 

..>2 

>S S 7.33 8 26.58 
48 11 13.7S S 13.12 

6 8.31 1~ 40.SS 
>8 11 18.00 13 42.00 
49 • 23.90 • 12.90 
SO 
Sl 

continued 
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------------- ---------------------------
Date

No. -------------
CPUE CPUE

07/08 0.00 19 58.00
07/07 0.00 19 50.93
07/07 0.00 25 85.73
07/08 0.00 20 81.30
07/08 0.00 3.84
07/02 0.00 20 57.70
07/09 0.00 11.93
07/09 0.00 45.05
01/10 0.00 40.03
07/10 0.00 26.34
07/11 0.00 0.00 3.29
07/12 0.00 0 0.00 3.29
07/12 1 1.03 0 0.00 3.53
07/13 0 0.00 4.17 0.00 31.62
07/13 0 0.00 0.00 1.95 22.78
07/14 0.00 0.00 14 27.32
07/14 • 0.00 1.88 7.58
07/15 0 0.00 1 1.88 7.58
07/15 0 0.00 0.00 3.05
07/18 0 0.00 0.00 5.7l
07/18 0 0.00 0.00 14.7l
07/17 1 1.14 2 2.23 12.26
07/17 0 0.00 0.00 4.86
07/18 1 1.86 2.88 15.81
07/18 • 0.00 0.00 7.60
07/19 0.00 0.00 7.60
07/19 1 0.88 0.00 8.63
07/20 2 5.16 11.32 '9 23.23
07/20 0 0.00 1.21 5.50
07/21 0 0.00 0 0.00 2.58
07/21 1 0.93 0 10.37 10.31
07/22 1 loll 5.69 4.33
07/22 3 5.13 0 8.88 3.08
07/23 0.00 5.58 7.U
07/23 0.00 1.08 5.97
07/24 0.00 1.95 0.00
07/24 0.00 0 0.00 2 3.90 0 0.00
07/25 0 0.00 0 0.00 0 0.00 2 2.23
07/25 0 0.00 0 0.00 2 4.00 2.00
07/28 0 0.00 0 0.00 1 1.00 0 0.00
07/27 0.00 0 0.00 2 2.29 0 0.00
07/27 0.00 • 0.00 • 1.70 • 0.00
07/28 0.00 0 0.00 1 1. 70 0 0.00
07/28 0.00 0 0.00 3 6.14 0 0.00
01/29 0.00 0 0.00 1 1.03 1 1.33
07/29 0.00 0 0.00 4 7.80 0 0.00
07/30 0.00 0 0.00 8 8.33 0 0.00
07/30 0.00 0 0.00 18 27.82 0 0.00
07/31 0.00 0.00 211 27l.62 9 13.03
07/31 0.00 37 61. 84 1.08
08/01 0.00 102 168.87 3 4.59
08/01 41.67 1. 78
08/02 a a 0.00 196 258.18 2 3.02
08/02 121 1 1.11 0 0.00 94 134.32 4 4.83
08/03 122 0 0.00 0 0.00 63 83.53 2 3.81
08/03 123 0 0.00 a 0.00 1 1. 95 a 0.00
08/04 124 0 0.00 0 0.00 7 8.02 1 0.98
08/04 125 0 0.00 a 0.00 7 10.81 a 0.00
08/05 126 0 0.00 0 0.00 80 106.69 0 0.00
08/05 127 0 0.00 0 0.00 21 33.46 0 0.00
08/06 128 0 0.00 0 0.00 162 228.53 2 2.96
08/06 129 0 0.00 0 0.00 53 70.15 0 0.00
08/07 130 0 0.00 0 0.00 113 180.75 2 1. 98
08/01 131 0 0.00 0 0.00 9 10. 07 0 0.00
08/08 132 0 0.00 0 0.00 1 4.00 0 0.00
08/08 133 0 0.00 0 0.00 27 32.39 0 0.00
08/09 134 1 0.87 0 0.00 95 113.12 1 2.35

Table 2.	 Te.t !i.hioS catch and unadjusted mean tidal CPUEa by specie. tor the 1989 
Sethel te.t fishery (continued). 

Tide Chinookb Sockey.c Cohoc ChUIDe 

Catch C1'UE Catch CPUE Catch Catch 

69 a 0.00 1 2.67 a
 
70 2 2.80 4 10.93 a
 
7l 4 5.92 1 2.58 a
 
72 2 3.64 5 15.33 a
 
73 a 0.00 a 0.00 a
 1 
81 1 1.90 2 5.7l 0 
74 2 3.23 1 3.00 0 4 
75 1 1.38 0 0.00 a 18 
18 1 1.46 0 0.00 0 15 
77 2 2.79 0 0.00 a 9 
78 • • 2.14 • • 
79 0 2 2.14 3 
80 1 2.50 2 
81 2 a 16 
82 a 1 19 
83 a a 0.00 a 
84 • 0.00 • • 
85 0 0.00 4 
88 0 0.00 a 2 
87 1 1.90 a 3 
88 3 5.60 a 8 
89 1 1.08 11 
90 0 0.00 a 3 
91 a 0.00 2 9 
92 • 1.25 • • 
93 a 1 1.25 0 5 
94 0 0.00 0 4 
95 0 0.00 5 
98 0 0.00 1 4 
97	 0.00 0 1 
98	 0.00 7 7 
99 a 0.00 5 3 

100 0.00 7 2 
101 a a 0.00 3 4 
102 a a 0.00 1 6 
103 a a 0.00 1 a 
104 a 
105 
106 1 
107 
108 0 
109 • 
110 0 
111 0 
112 0 
113 0 
114 0 
115 0 
116 0 0 
117 a 0.00 0 1 
118 a 0.00 0 
119 0 0.00 0 0.00 27 1 
120 0.00 

continued 
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Tablo 2. T.at !i.bins catch and unadjusted CPUE& by spec tor the 1989
B.th.l tut !ilba.ry (continued).

Oat. Tid. Chinookb Sockeya C Cohoe Chume
No. --_...--------- ------------- ------------- --------------

CPUE Catcb Catch CPUE Catch CPUE

08/09 133 0 0.00 0 0.00 25 33.31 0 0.00
08/10 135 a 0.00 0 0.00 18 25.20 0 0.00
08/11 137 0 0.00 0 0.00 53 81.57 0 0.00
05/11 138 0 0.00 0 0.00 31 49.98 0 0.00
08/12 139 0 0.00 0 0.00 33 62.66 0 0.00
08/12 140 • 0.00 • 0.00 • 11.30 • 0.00
08/13 141 0 0.00 0 0.00 5 11.50 0 0.00
08/13 142 1 2.11 0 0.00 10 18.53 0 0.00
08/14 143 0 0.00 0 0.00 10 12.64 0 0.00
08/14 144 0 0.00 0 0.00 4 7.80 0 0.00
08/13 143 0 0.00 0 0.00 1 2.11 0 0.00
08/13 146 • 0.00 • 0.00 • 1.33 • 0.00
08/16 147 0 0.00 0 0.00 1 1.33 0 0.00
08/16 148 0 0.00 0 0.00 0 0.00 0 0.00
08/17 149 0 0.00 0 0.00 4 9.14 0 0.00
08/17 130 0 0.00 0 0.00 3 2.93 0 0.00
08/15 131 0 0.00 0 0.00 1 0.98 0 0.00
08/18 132 0 0.00 0 0.00 2 4.10 0 0.00
08/19 153 0 0.00 0 0.00 1 1.90 0 0.00
08/19 154 0 0.00 0 0.00 2 4.21 0 0.00
OS/20 155 1 1.14 0 0.00 6 10.43 0 0.00
08/20 156 0 0.00 0 0.00 2 2.92 0 0.00
OS/21 131 0 0.00 0 0.00 22 32.10 0 0.00
OS/21 155 0 0.00 0 0.00 5 9.59 0 0.00
OS/22 159 0 0.00 0 0.00 6 5.15 0 0.00
OS/22 150 0 0.00 0 0.00 6 10.50 0 0.00
OS/23 181 0 0.00 0 0.00 9 9.51 0 0.00
OS/23 152 0 0.00 0 0.00 4 5.25 0 0.00
OS/24 153 0 0.00 0 0.00 3 ..., 0 0.00
OS/25 154 0 0.00 0 0.00 3 1.27 0 0.00
OS/23 153 0 0.00 0 0.00 10 12.52 0 0.00
OS/28 155 0 0.00 0 0.00 5 .,9.5 0 0.00
08/26 157 • 0.00 • 0.00 • 1.81 • 0.00
08/27 168 0 0.00 0 0.00 4 1.81 0 0.00
08/27 169 • 0.00 • 0.00 1.32 • 0.00
08/25 170 0 0.00 0 0.00 1 5.53 0 0.00
08/25 171 0 0.00 0 0.00 3 5.05 0 0.00
08/29 112 0 0.00 0 0.00 2 4.00 0 0.00
08/29 173 • 0.00 • 0.00 • 0.95 • 0.00
08/30 174 0 0.00 0 0.00 1 0.95 0 0.00
08/30 115 0 0.00 0 0.00 0 0.00 0 0.00
08/31 175 0 0.00 0 0.00 4 6.22 0 0.00

Total 314 523.41 255 600.93 1703 2451. 25 937 2809.53

• When catch intormation was missinS (*) CPU! was interpolated. or. whan lZlissed
due to • commercial fisbing pariod, the minins data .. estimated based on
the catch from the !ollowins tide,

b Includ•• Usb causbt in 13.6 em (5-3/8 in) and 20,3 em (8 in) mash Sill nats.

C Includ•• fish eausht in 13.6 em (5-3/8 in) mash &111 nats

mean tidal i.. 
Catch CPUE 

" 

only. 
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Table 3.	 eummulative drift CPUE by year and mesh size for 
chinook salmon caught in the Kuskokwim River test 
fishery through 10 July of each year.' 

Year	 Totalb Gill Net Mesh Size 
Drift ---------------------------------
CPUE 13.6 em 20.3 em 

-------------- --------------
CPUE % CPUE % 

1984 485.07 280.13 57.75 204.94 42.25 
1985 370.02 194.90 52.67 175.12 47.33 
1986 326.68 227.32 69.58 99.36 30.42 
1987 2081. 51 1390.69 66.81 690.82 33.19 
1988 1219.56 685.68 56.22 533.88 43.78 
1989 1778.49 1115.86 62.74 663.43 37.30 

------- . ------- ----- ------ ----
Mean 896.57 555.74 60.61 340.82 39.39 

(84-88) 

•	 Cummuletive drift CPUE i. an unweighted of all drift CPUE indices; it is 
different from the meen tidal CPUE reported in Table 2, 

b Does not include estimated CPUE for missed drifts. 
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Specia. You Total Stat.ion I II Station III
Drift. ---------------- ---------------- ----------------
CPIJE CPIJE % CPIJE % CPUE %

Chinook 1984 928.18 380 .•9 40.99 158.59 17 .09 389.10 .1.92
1985 398.53 280.47 70.38 47.33 11.88 70.73 17.75
1988 583.70 278.93 47.79 154.62 28.20 140.15 24.01
1987 2248.75 1021.89 45.44 552.30 24.58 874.58 30.00
1998 1343.64 808.23 13.82 349.59 28.03
1999 1872.02 1221.22 7.21 515.85 27.58

Haan: 1100.56 554.00 52.95 221. 19.11 324.8' 27.94
(84-881

aye 1984 1280.55 705.61 55.97 24.43 247.04 19.60
1985 3210.42 1977.80 51.81 22.57 508.18 15.83
1988 11528.63 8353.98 55.11 20.97 2757.58 23.92
1987 5375.82 2285.28 42.51 1391. 25.88 1699.49 31.51
1988 3106.24 1988.49 83.37 21.99 454.81 14.64
1989 25.55 235.02 13.53

Maan: 4898.35 2658.23 55.71 1104.74 23.17 1133.38 21.12
(84-88)

1984 8928.75 4791.52 53.56 1506.68 16.87 2630.58 29.48
1985 4334.87 3211.52 74.09 653.80 15.08 459.75 10.84
1988 11528.63 6353.98 55.11 20.97 2757.58 23.92
1987 7155.59 5043.37 70.48 7.41 1581.73 22.10
1988
1989

Halm:
(84-88)

ChUlll 1984 5048.15 2382.66 47.20 1167.13 23.12 1498.38 29.68
1985 2784.86 2042.35 73.34 353.10 12.58 389.41 13.98
1988 7782.30 3188.86 41.06 2791. 92 35.97 1783.52 22.98
1987 12838.91 4266.46 33.23 4259.11 33.17 4313.34 33.60
1988 11048.54 5593.88 50.63 3320.45 30.05 2134.21 19.32
1989 8308.83 3147.72 49.91 2077.58 32.98 1081. 53 17.17

...----
Haan: 7898.55 3494.44 49.09 2378.34 27.00 2023.77 23.91

(84-88)

drift CPUE is an unweishted sum of all drift CPUE
it. is diffarent trom tha mean tidal CPUE reported in

Tabla •.	 Cummulativa drift CPUE bI station and spacia. tor tha Kuskokwim River 
ta.t fishary, 198.-1989. 

b Station 

-------
50.15 
85.24 

185.72 
134.95 

71 

Sock 

1723.89 
-------

1046.88 50.72 

308.01 
724.44 

2417.07 
05 

683.14 
••2.20 

Coho 

11200.31 
9585.81 

-------
8829.65 

5489.19 
3388.80 

4977.92 

49.01 
35.40 

60.47 

24117.07 
530.59 

3897.51 
3388.58 

1801. 09 

3•. 80 
35.42 

19.03 

1813.51 
2790.85 

1850.85 

16.19 
29.17 

20.50 

--

• Cummulativa 
tharafore, 

b Includa. a.t.imatad CPU! tor missad drifts. 

indicia.; 
Tabl. 2. 
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----------------------------------- -----------------------------------

,.
commercial

DATE TEST FISBIlIG CCMmlClAL

Chinook

08/01
08/02
08/03
06/04
06/05 0.00 0.00 0.00
08/08 0.00
06/07 22.18 0.00 0.00
06/08 38.75 0.00 0.00
08/09 42.86 14.29 0.00
08/10 51.22 9.'7 0.00
08/11 25.00 25.00 25.00
08/12 23.19 30.78 0.00
08/13 28.57 25.77 0.00
06/14 44.21 44.03 0.00
06/15 23.93 30.24 0.00
08/16 15.01 34.12 0.00
06/17 '8.12 29.66 0.00
06/18 28.63 34.66 0.00

15.83 28.12 0.00 9.73 0.00 73.98
20.58 23.83 0.00

9.71 38.99 0.00
12.90 44.3" 0.00
18.98 26.14 0.00 8.91 0.00 83.45
9.25 17.54 0.00
8.29 26.02 0.00

25.88 13.96 0.00
25.00 25.00 25.00
15.81 32.90 0.00 51.

1.75 0.00
13.18 0.00 0.00 87.13
8.08 0.00
4.23 0.00
8.81 0.00 0.00 89.77

10.33 0.00
4.97 0.00 0.00 93.22
2.64 0.00
8.28 0.00
•. 34 0.00 0.01 94.96
7.11 •. 5" 0.00
8.02 0.00 0.00
0.00 0.00 80.'9 0.15 95.8'
8.25 0.00 ,. .60
0.00 8.89 3.22 89.89
0.00 0.00 '.08 94.94 0.49 9'.19
0.00 0.00 85.11
0.00 0.00 73.14

07/17 '.29 '.01 79.37
07/18 6.33 4.25 9:73 79.68 2.90 1.51 7.40 88.19
07/19 4.79 6.81 0.00 88.40
07/20 11.12 0.00

3.84
22.13
0.00 33.18 88.82
0.00 0.00 100.00 0.00
0.00 0.00 48.60 51.40
0.00 0.00 100.00 0.00
0.00 0.00 100.00 0.00 0.81 48.42 48.97
0.00 0.00 100.00 0.00
0.00 0.00 86.91 13.09
0.00 0.00 100.00 0.00
0.00 0.00 9'.94 4.06
0.00 0.00 97.06 2.94
0.28 0.00 97.77 1. 96
0.00 0.00 9'.73 4.27 0.03
0.00 0.00 9'.0' 4.9'
0.00 0.00 100.00 0.00
0.00 0.00 99.02 0.98

Table Daily catch composition o'! the 1989 aethel te.t fishery and District 1 
tiahery. 

(by % Moan ooUy CPIJE) CATClI (by % Fish Landed) 

Sockeye Cobo ChUlll Chinook Sock.,.e Coho ChUlll 

0.00 0.00 0.00 100.00 

100.00 
100.00 0.00 0.00 

77.82 
81.25 
42.88 
39.21 
25.00 
46.03 
47.88 
11.75 
45.83 
'0.87 
12.21 
36.72 

08/19 56.06 16.29 
08/20 55.58 
08/21 '3.30 
08/22 42.7' 
06/23 58.88 7.64 
08/24 73.21 
08/25 65.69 
08/28 80.18 4.90 9.86 0.00 85.23 
08/27 25.00 
08/28 49 
08/29 21.59 78.86 
08/30 23.78 63.06 8.11 6.78 
07/01 9.55 82.39 
07/02 14.13 81.84 
07/03 20.47 70.92 4.'2 '.71 
07/04 2.19 87.48 
07/05 2.7' 92.28 3.60 3.17 
07/08 4.22 93.1' 
07/07 9.71 84.01 
07/08 18.27 77 .39 2.'0 2.'3 
07/09 88.25 
07/10 93.98 
07/11 39.41 2.08 1.92 
07/12 37.15 
07/13 
07/14 2.61 1.71 
07/15 14.89 
07/18 28.86 

10.34 

26.99 61.89 
07/21 0.00 42.76 53.40 
07/22 0.00 '1.60 28.28 
07/23 0.00 
07/24 
07/25 
07/28 
07/27 1.80 
07/28 
07/29 
07/30 
07/31 
08/01 
08/02 
08/03 
08/04 

0.17 96.29 3.'2 

08/05 
08/08 

--- Continued 
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composition ot the 1989 Bathel t.st fishery and District 1

DATE !EST CPUE) COMMERCIAl CATCH (by % Plah

Cbinoolo: ChUlll Chinook Sockeye Coho ChUlll

08107 0.00 0.00 98.97 1.03 0.10 98.70 1.17
08108 0.00 0.00 100.00 0.00
08109 0.~7 0.00 97.88 1.55 0.04 99." 0.42
08110 0.00 0.00 100.00 0.00
08111 0.00 0.00 100.00 0.00
08112 0.00 0.00 100.00 0.00 0.04 99.80 0.15
08113 8.98 0.00 93.02 0.00
08114 0.00 0.00 100.00 0.00
0811~ 0.00 0.00 100.00 0.00 0.11 99.38 O.~l

08118 0.00
08117 0.00
08118 0.00 99.~3 0.27
08119 0.00 0.00 100.00 0.00
08120 1l.~3 0.00 88.47 0.00
08121 0.00 0.00 100.00 0.00
08122 0.00 0.00 100.00 0.00
08123 0.00 0.00 100.00 0.00 99.83 0.07
08124 0.00 0.00 100.00 0.00
08125 0.00 0.00 100.00 0.00
08128 0.00 0.00 100.00 0.00 99.78 0.07
08127 0.00 0.00 100.00 0.00
08128 0.00 0.00 100.00 0.00
08129 0.00 99.87 0.19

0.22

Table ~. Daily catch 
commercial fisbary. (con't) 

PTSHING (by % Mean Deily 
----------------------------------

Sockeye Cobo 

Landed) 
----------------------------------

0.03 

0.01 

0.01 

0.00 
0.00 
0.00 

100.00 
100.00 
100.00 

0.00 
0.00 
0.00 0.12 

0.02 

0.08 

0.08 O.O~ 

0.08 0.06 

08130 
08131 
09101 

0.00 
0.00 
N.A. 

0.00 
0.00 
0.00 
N.A. 

100.00 
100.00 
100.00 

N.A. 

0.00 
0.00 
0.00 
N.A. 

0.08 

0.09 

0.08 

0.03 99.88 
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water temperature
Bethel test

0.30
0.50

1. 00

0.50
0.60
0.60

Table 6. Daily and clarity reading taken 
at the fishing site in 1989. 

Date water Temp. ( C) Secchi Reading (m) 
-------------- -----------------

am pm am pm 

06/01 0.20 
06/02 0.50 
06/03 0.25 0.30 
06/04 9 0.25 0.25 
06/05 9 :3 0.40 0.40 
06/06 9 9 0.30 0.25 
06/07 9 9 0.25 0.30 
06/08 9.5 10 0.20 0.35 
06/09 10 9 0.30 0.30 
06/10 10 9 0.40 0.30 
06/11 10 0.40 
06/12 9 10.5 0.25 0.40 
06/13 12 11 0.60 0.50 
06/14 11 12 0.35 
06/15 12 0.40 
06/16 12 
06/17 12.5 
06/18 12 0.60 
06/19 12 0.60 
06/20 12 0.40 
06/21 
06/22 13 5.50 
06/23 13 
06/24 13 7.50 
06/25 12.5 
06/26 13 0.20 
06/27 13 13 
06/28 13 
06/29 14 
06/30 
07/01 16 0.50 
07/02 14 17 0.60 0.60 
07/03 
07/04 17 0.40 
07/05 18 18 0.30 
07/06 18 0.25 
07/07 17 17 0.25 0.50 
07/08 17 0.40 
07/09 15 16 0.35 0.35 
07/10 15 0.20 
07/12 15 15 0.20 0.20 

continued 
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----- -----

Table 6. Daily water temperature and clarity reading taken 
at the Bethel test fishing site in 1989 (con' . t) . 

Date Water Temp. 
----------

( 
--

C) 
--

Secchi Reading 
--------------

(m) 
--

am pm am pm 

08/26 
08/27 
08/28 12 0.30 
08/29 12 
08/30 12 12 0.30 0.35 
08/31 12 0.30 

Mean: 8.75 6.71 0.31 0.18 
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Figure 2. Approximate location of drift stations used in the 
1989 Bethel test fish program (not drawn to scale). 
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Appendix A. Catcb- and drift CPUE

Oat.. Tid. Drift Stat. F.tb.M Coho Ch...
No. No. No. Not

Us.d. CPUE Catcb CPUE

06/01 1 1 3 30 20.3 21.0 0 0.00 0 0.00 0 0.00 0 0.00
06/01 1 2 2 30 20.3 24.0 0 0.00 0 0.00 0 0.00 0 0.00
06/01 1 3 2 30 13.6 20.3 0 0.00 0 0.00 0 0.00 0 0.00
06/01 1 4 1 30 13.6 23.0 0 0.00 0 0.00 0 0.00 1 5.22
06/02 2 5 3 30 20.3 20.0 0 0.00 0 0.00 0 0.00 0 0.00
06/02 2 6 3 30 13.6 19.3 0 0.00 0 0.00 0 0.00 0 0.00
06/02 2 7 2 30 13.6 20.0 0 0.00 0 0.00 0 0.00 0 0.00
06/02 2 6 1 30 20.3 22.3 0 0.00 0 0.00 0 0.00 0 0.00
06/02 3 9 3 42 20.3 20.5 0 0.00 0 0.00 0 0.00 0 0.00
06/02 3 10 2 42 20.3 20.0 0 0.00 0 0.00 0 0.00 0 0.00
06/02 3 II 2 30 13.6 20.3 0 0.00 0 0.00 0 0.00 0 0.00
06/02 3 12 0.00 0 0.00 0 0.00
06/03 4 13 0.00 0 0.00 0 0.00
06/03 4 14 3 50 13.6 20.3 0 0.00 0 0.00 0 0.00 0 0.00
06/03 4 13 2 50 13.6 21.0 0 0.00 0 0.00 0 0.00 0 0.00
06/03 4 16 1 42 20.3 19.0 0 0.00 0 0.00 0 0.00 0 0.00
06/03 3 17 3 30 13.6 20.3 0 0.00 0 0.00 0 0.00 0 0.00
06/03 3 16 2 42 20.3 21.0 0 0.00 0 0.00 0 0.00 0 0.00
06/03 3 19 1 42 20.3 21.3 0 0.00 0 0.00 0 0.00 0 0.00
06/03 3 20 1 30 13.6 22.0 0 0.00 0 0.00 0 0.00 0 0.00
06/04 6 21 3 30 13.6 20.3 0 0.00 0 0.00 0 0.00 0 0.00
06/04 6 22 3 42 20.3 22.0 0 0.00 0 0.00 0 0.00 0 0.00
06/04 6 23 2 42 20.3 22.0 0 0.00 0 0.00 0 0.00 0 0.00
06/04 6 24 1 30 13.6 16.3 0 0.00 0 0.00 0 0.00 0 0.00
06/04 7 23 3 30 13.6 20.3 0 0.00 0 0.00 0 0.00 0 0.00
06/04 7 26 2 30 13.6 22.0 0 0.00 0 0.00 0 0.00 0 0.00
06/04 7 27 2 42 20.3 23.0 0 0.00 0 0.00 0 0.00 1 6.21
06/04 7 26 1 42 20.3 21.0 0 0.00 0 0.00 0 0.00 0 0.00
06/03 6 29 3 42 20.3 22.0 0 0.00 0 0.00 0 0.00 0 0.00
06/03 6 30 2 30 13.6 21.0 0 0.00 0 0.00 0 0.00 0 0.00
06/03 8 31 1 30 13.6 20.0 0 0.00 0 0.00 0 0.00 0 0.00
06/03 6 32 1 42 20.3 20.0 0 0.00 0 0.00 0 0.00 0 0.00
06/03 9 33 3 42 20.3 20.0 0 0.00 0 0.00 0 0.00 0 0.00
06/03 9 34 2 42 20.3 20.3 0 0.00 0 0.00 0 0.00 1 6.97
06/03 9 33 2 30 13.8 20.0 0 0.00 0 0.00 0 0.00 0 0.00
06/03 9 36 1 30 13.6 20.0 0 0.00 0 0.00 0 0.00 1 6.00
06/06 10 37 3 42 20.3 20.3 0 0.00 0 0.00 0 0.00 0 0.00
06/06 10 36 3 30 13.6 20.0 0 0.00 0 0.00 0 0.00 0 0.00
06/06 10 39 2 30 13.6 20.0 0 0.00 0 0.00 0 0.00 0 0.00
06/06 10 40 0.00 0 0.00 0 0.00
06/06 II 41 3.63 0 0.00 0 0.00
06/06 II 42 0.00 0 0.00 1 6.97
06/06 II 43 1 42 20.3 20.0 0 0.00 0 0.00 0 0.00 0 0.00
06/06 II 44 1 30 13.6 20.3 0 0.00 0 0.00 0 0.00 0 0.00
06/07 12 43 3 30 13.6 20.0 0 0.00 0 0.00 0 O.uO 0 0.00
06/07 U 46 3 42 20.3 20.3 0 0.00 0 0.00 0 0.00 0 0.00
06/07 12 47 2 42 20.3 20.0 0 0.00 0 0.00 0 0.00 0 0.00
06/07 U 46 1 30 13.6 21.0 0 0.00 0 0.00 0 0.00 1 5.71
06/07 13 49 3 30 13.6 20.0 0 0.00 0 0.00' 0 0.00 1 6.00
06/07 13 30 2 50 13.6 20.0 0 0.00 0 0.00 0 0.00 0 0.00
06/07 13 31 2 30 20.3 21.0 0 0.00 0 0.00 0 0.00 0 0.00
06/07 13 52 1 30 20.3 18.0 1 6.67 0 0.00 0 0.00 0 0.00
06/08 14 33 3 50 20.3 20.0 0 0.00 0 0.00 0 0.00 0 0.00
06/08 14 34 2 30 13.6 20.0 0 0.00 0 0.00 0 0.00 0 0.00
06/08 14 33 1 50 13.6 17.3 3 20.37 0 0.00 0 0.00 3 20.37
06/08 14 36 1 30 20.3 22.0 1 3.43 0 0.00 0 0.00 0 0.00
06/06 13 37 3 30 20.3 21.0 0 0.00 0 0.00 0 0.00 0 0.00
06/06 13 36 2 50 20.3 20.5 0 0.00 0 0.00 0 0.00 0 0.00
06/08 13 39 2 30 13.6 20.0 0 0.00 0 0.00 0 0.00 0 0.00
06/08 13 60 1 50 13.6 20.0 0 0.00 0 0.00 0 0.00 0 0.00
06/09 16 61 3 30 20.3 20.0 0 0.00 0 0.00 0 0.00 0 0.00
06/09 16 62 3 30 13.6 21.0 0 0.00 1 3.71 0 0.00 1 5.71
06/09 16 63 2 30 13.6 20.3 0 0.00 0 0.00 0 0.00 0 0.00
06/09 16 64 1 30 20.3 21.0 3 17.14 0 0.00 0 0.00 0 0.00
06/09 17 63 3 30 13.6 19.3 0 0.00 0 0.00 0 0.00 0 0.00
06/09 17 66 2 30 20.3 20.3 0 0.00 0 0.00 0 0.00 0 0.00
06/09 17 67 1 30 20.3 20.0 0 0.00 0 0.00 0 0.00 0 0.00
06/09 17 66 1 30 13.6 21.0 3 17.14 0 0.00 0 0.00 2 11.43
06/10 16 69 3 30 13.6 21.0 0 0.00 0 0.00 0 0.00 0 0.00
06/10 18 70 3 30 20.3 21.0 0 0.00 a 0.00 0 0.00 0 0.00

continued

for the 1989 Bethel e._t fisbery. 

..b Moan Chinook Sockeye 
Size Fisbinc ----- ------ ----- -----
(em) Tim. (min)Catch CPUE Catch CPUE Catch 

1 30 13.6 20.3 0 0.00 0 
3 42 20.3 19.3 0 0.00 0 

1 42 20.3 20.0 0 0.00 0 
3 30 13.6 20.3 0 0.00 1 
2 42 20.3 20.3 0 0.00 0 
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Append.ix A. Catcha and the

Drift Coho ChUlll
No.

CP1JE CP1JE Catch CP1JE

06/10 16 7l a 0.00 0.00 a 0.00 a 0.00
06/10 18 72 1 4 22.86 a 0.00 2 11.43
06/10 19 73 3 a 0.00 0.00 a 0.00 2 12.00
06/10 19 74 2 0.00 a 0.00 a 0.00
06/10 19 75 2 0.00 a 0.00 a 0.00
06/10 19 78 1 0.00 a 0.00 a 0.00
06/11 20 77 3 0.00 a 0.00 a 0.00
06/11 20 78 2 S.43 a 0.00 1 5.45
06/11 20 79 1 a 0.00 a 0.00
06/11 20 80 1 0.00 a 0.00 a 0.00
06/12 21 81 3 0.00 a 0.00 a 0.00
06/12 21 82 2 0.00 a 0.00 a 0.00
06/12 21 83 2 0.00 a 0.00 1 6.00
06/12 21 84 1 6.87 a 0.00 a 0.00
06/12 22 85 3 6.00 a 0.00 a 0.00
06/12 22 86 3 a 0.00 1 5.58
06/12 22 87 2 0.00 a 0.00 4 22.86
06/12 22 88 1 16.74 0.00 0 0.00 1 5.58
06/13 23 89 0.00 0 0.00 2 11. 7l
06/13 23 90 0.00 0.00 a 0.00 a 0.00
06/13 23 91 26.67 0.00 0 0.00 2 10.67
06/13 23 92 13.6 18.95 0.00 a 0.00 1 6.32
06/13 24 93 13.6 0.00 0.00 a 0.00 2 12.00
06/13 24 94 20.3 0.00 0.00 a 0.00 a 0.00
06/13 24 95 20.3 0.00 a 0.00 a 0.00
06/13 24 96 13.8 0.00 a 0.00 2 10.91
06/14 25 97 13.8 22.86 a 0.00 a 0.00
06/14 25 98 13.8 0.00 a 0.00 a 0.00
06/14 25 99 2 20.3 0.00 a 0.00 a 0.00
06/14 25 100 1 20.3 27.91 a 0.00 a 0.00
08/14 28 101 3 20.3 20.5 a 0.00 a 0.00 a 0.00
06/14 26 102 2 13.8 17 .5 a 0.00 a 0.00 1 6.86
06/14 26 103 1 13.6 16.0 4 30.00 a 0.00 1 7.50
06/14 26 104 1 20.3 22.0 5 27.27 0.00 a 0.00 1 5.45
06/15 27 105 3 20.3 19.5 a 0.00 0.00 0 0.00 a 0.00
06/15 27 106 2 20.3 21.0 a 0.00 0.00 a 0.00 a 0.00
06/15 27 107 13.6 2] 5 a 0.00 a 0.00 a 0.00
06/15 27 108 13.6 13.0 4 36.92 0 0.00 3 27.69
06/15 28 109 20.3 21.0 2 11..fI3 0.00 a 0.00 a 0.00
06/15 28 110 13.6 22.5 4 21.33 a 0.00 4 21.33
06/15 28 111 13.6 21.0 a 0 0.00 4 22.86
06/15 28 112 20.3 0.00 a 0.00 a 0.00
06/16 29
06/16 29 mis.ed. tid.
06/16 29
06/16 29
06/16 30 113 3 13.6 0.00 a 0.00 3 17 .56
06/16 30 114 2 20.3 0.00 a 0.00 0 0.00
06/16 30 115 1 20.3 0.00 a 0.00 1 6.32
06/16 30 116 1 13.6 12.63 0 0.00
06/17 31
06/17 31 missed. tide
06/17 31
06/17 31
06/17 32 20.00 2 10.00 a 0.00 a 0.00
06/17 32 2 50 20.3 18.5 a 0.00 0 0.00 a 0.00 0 0.00
06/17 32 3 50 20.3 19.0 1 6.32 0 0.00 a 0.00 0 0.00
06/17 32 3 50 13.6 22.0 5 27.27 a 0.00 a 0.00 0 0.00
06/18 33 3 50 13.6 21.0 1 5.7l 1 5.7l a 0.00 4 22.86
06118 33 2 50 13.6 20.0 a 0.00 a 0.00 a 0.00 1 6.00
06/18 33 2 50 20.3 20.5 a 0.00 a 0.00 a 0.00 a 0.00
06/18 33 1 50 20.3 22.5 7 37.33 4 21.33 0 0.00 2 10.67
06/18 34 1 50 20.3 21.0 2 11.43 a 0.00 0 0.00 a 0.00
06/16 34 1 50 13.6 24.0 15 75.00 15 75.00 0 0.00 7 35.00
06/18 34 2 50 13.6 21.5 4 22.33 2 11.16 0 0.00 6 33.49
06/18 34 3 50 20.3 19.5 a 0.00 a 0.00 0 0.00 a 0.00
06119 35 3 50 20.3 19.5 2 12.31 a 0.00 a 0.00 a 0.00
06/19 35 2 50 20.3 19.5 a 0.00 0 0.00 a 0.00 a 0.00
06/19 35 2 50 13.6 19.5 1 6.15 0 0.00 a 0.00 6 36.92
06/19 35 1 50 13.6 17.0 5 35.29 8 56.47 a . 0.00 14 98.82

drift CPU! for 1989 Bethel te.t fishery (can't). 

O.t. Ud. Stat.. Fat.h.Hnh M.... Chinook Sockeye 
No. No. N.t Size FisMns 

U.ed. (cm) Time (min)Catch CP1JE Catch Catch 

2 50 20.3 21.5 a 
50 13.6 21.0 1 5.7l 
50 13.6 20.0 a 
50 20.3 21.0 a 0.00 a 
50 20.3 19.0 1 6.32 a 
50 13.6 15.0 4 32.00 a 
50 20.3 20.5 a 0.00 a 
50 13.6 22.0 a 0.00 1 
50 13.6 14.0 2 17.14 4 34.29 
50 20.3 16.0 a 0.00 a 
50 20.3 20.5 a 0.00 a 
50 20.3 21.0 0 0.00 a 
50 13.8 20.0 a 0.00 a 
50 13.6 18.0 1. 8.67 1 
50 20.3 20.0 a 0.00 1 
50 13.8 21.5 2 11.16 1 5.58 
50 13.6 21.0 a 2 11.43 
50 20.3 21.5 3 a 

3 50 13.6 20.5 a 1 5.85 
2 50 20.3 20.5 a a 
1 50 20.3 22.5 5 a 
1 50 19.0 3 0 
3 50 20.0 a a 
3 50 20.5 a a 
2 50 20.5 a a 0.00 
1 50 22.0 a 3 16.36 
3 50 21.0 4 2 11.43 
2 50 19.5 0 1 6.15 

50 18.5 a a 0.00 
50 21.5 5 1 5.58 
50 a 0.00 
50 2 13.7l 
50 3 22.50 
50 0 
50 a 
50 a 

2 50 2 11.16 
1 50 1 9.23 
3 50 a 
3 50 21.33 4 
2 50 0.00 1 5.7l 
1 50 22.0 1 5.45 0 

50 20.5 a 0.00 0 
50 20.0 a 0.00 0 
50 19.0 0 0.00 a 
50 19.0 1 6.32 2 0 0.00 

117 1 50 13.6 24.0 4 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 

continued 
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A. Catch' and drift CPU!

Drift Stat. Fat.b..Hesb Coho Chum
Ko. Ko. Ko. Kot Size

U.ed (em) Time CPU! Catch CPU! Catch CPU!

06/19
06/19
06/19
06/19

21.' 2 '.38 0 0.00 2 11.16
06/20 37 134 30 13.8 21.3 0 11.16 0 0.00 0 0.00
06/20 37 13' 30 20.3 21.0 0.00 0 0.00 1 '.71
06/20 37 136 '0 13.6 20.' 1 0.00 0 0.00 0 0.00
06/20 38 137 '0 13.8 21.0 0.00 0 0.00 9 Sl.43
06/20 38 138 '0 20.3 20.3 0.00 0 0.00 0 0.00 0 0.00
06/20 38 139 '0 20.3 19.0 0.00 0 0.00 0 0.00 2 12.63
06/20 38 140 '0 13.8 23.0 36.'2 3 26.09 0 0.00 7 36.32
OS/21 39 141 '0 13.6 19.3 0.00 0 0.00 0 0.00 0 0.00
08/21 39 142 30 20.3 20.3 '.8' 0 0.00 0 0.00 0 0.00
06/21 39 143 30 20.3 19.3 0.00 0 0.00 0 0.00 1 6.1'
06/21 39 144 '0 13.8 28.0 17.14 22 94.29 0 0.00 14 60.00
06/21 40 143 '0 13.6 22.3 21.33 0 0.00 0 0.00 10 '3.33
06/21 40 146 30 13.6 22.0 10.91 2 10.91 0 0.00 7
06/21 40 147 30 20.3 19.0 0.00 0 0.00 0 0.00 0 0.00
06/21 40 146 '0 20.3 20.0 0.00 0 0.00 0 0.00 0 0.00
06/22 41 149 1 30 20.3 23.3 0.00 0 0.00 0 0.00 0
06/22 41 130 1 30 13.6 23.0 28.80 16 76.80 0 0.00 12
OS/22 41 131 2 '0 13.6 20.3 0.00 1 3.83 0 0.00 1
06/22 41 132 3 50 20.3 19.3 6.13 1 6.13 0 0.00 0
06/22 42 133 3 50 20.3 20.0 0.00 0 0.00 0 0.00 0
06/22 42 154 2 30 20.3 21. 0 5.71 0 0.00 0 0.00 1
06/22 42 135 2 30 13.6 21.5 0.00 5 27.91 0 0.00 1
06/22 42 136 1 30 13.8 22.5 25.87 1 5.33 0 0.00 8 42.87
06/23 43 137 3 50 20.3 21.0 '.71 0 0.00 0 0.00 1
06/23 43 138 3 30 13.6 20.5 0.00 2 11.71 0 0.00 1
OS/23 43 139 2 50 13.8 20.5 . 0.00 3 17.56 0 0.00 0
08/23 43 160 1 '0 20.3 16.0 13.00 0 0.00 0 0.00 1
06/23 44 161 3 50 13.5 20.0 18.00 1 6.00 0 0.00 17
06/23 44 182 2 '0 20.3 20.0 12.00 0 0.00 0 0.00 2
06/23 44 183 1 50 20.3 20.0 0.00 0 0.00 0 0.00 2
06/23 44 184 1 50 13.6 19.3 43.08 8 . 36.92 0 0.00 8
06/24 43 163 3 50 13.6 21.0 5.71 1 5.71 0 0.00 3
06/24 45 166 3 50 20.3 21.5 16.74 0 0.00 0 0.00 1
06/24 43 167 2 30 20.3 21.5 0.00 0 0.00 0 0.00 1
06/24 45 166 1 30 13.6 17.5 6.86 7 46.00 0 0.00 4
06/24 46 169 3 50 13.6 24.3 44.08 1 4.90 0 0.00 22
06/24 46 170 2 50 13.6 22.3 0.00 4 21.33 0 0.00 34
06/24 46 171 2 30 20.3 20.0 0.00 0 0.00 0 0.00 0
06/24 46 172 1 50 20.3 22.0 10.91 4 21.82 0 0.00 ,
06/23 47 173 3 50 20.3 21.0 11.43 0 0.00 0 0.00 1
06/23 47 174 2 30 13.6 23.0 0.00 3 15.65 0 0.00 16
06/25 47 175 1 50 13.5 22.0 21.82 12 63.45 0 0.00 38
OS/23 47 176 1 50 20.3 13.0 0.00 0 0.00 0 0.00 0
06/23 48 177 3 '0 20.3 22.3 16.00 0 0.00 0 0.00 0
06/23 48 178 2 50 20.3 18.5 6.49 2 12.97 0 0.00 0
06/23 48 179 50 13.6 20.0 12.00 9 54.00 0 0.00 11
06/23 48 180 50 13.5 15.0 37.30 4 30.00 0 0.00 8
06/26 49
08/26 49 tide missed due to commercial Ushina
08/26 49
06/26 49
OS/25 50 181 3 '0 20.3 21.5 2 11.18 0 0.00 0
06/26 50 182 3 '0 1~.6 22.' , 16.00 0 0.00 8
06/25 50 183 2 30 13.6 24.S 2 9.80 0 0.00 14
06/26 '0 184 1 30 20.3 22.3 9 5.33 0 0.00 0
06/27 '1 183 3 30 13.6 13.3 3 23.23 0 0.00 8
06/27 51 186 1 30 13.6 26.0 3 9.23 0 0.00 26
OS/27 '1 187 1 30 20.3 17.0 9 7.06 0 0.00 2
06/27 '1 188 2 30 20.3 21.0 0 0.00 0 0.00 1
06/28 52 189 3 30 13.8 21.3 4 11.16 0 0.00 6
06/28 32 190 3 50 20.3 21.0 1 0.00 0 0.00 0
06/28 52 191 2 50 20.3 16.0 0 7.30 0 0.00 0
06/28 52 192 1 50 13.6 11.3 7 62.61 0 0.00 5
06/28 53 193 3 50 13.6 23.0 5 31.30 0 0.00 11
06/28 53 194 2 30 13.6 24.5 0 48.98 0 0.00 20

Appendix for the 1989 Bethel tast fishery (con't). 

Date Tide Moan 
Fishina 

Chinook 
---- -----

Sockeye 
---- -----

(mi.n)Catch CPU! Catcb 

36 
36 tide mis.ed due to commercial 'i.hinl period 
36 
36 

06/20 37 133 1 '0 20.3 11.16 1 
2 0.00 2 
3 1 '.71 0 
3 3.83 0 
3 1 '.71 0 
2 0 
1 0 
1 7 
3 0 
3 1 
2 0 
1 4 
3 4 
2 2 36.18 
2 0 
1 0 

0 0.00 
6 37.60 
0 3.83 
1 0.00 
0 0.00 
1 '.71 
0 '.58 
5 
1 '.71 
0 '.8' 
0 0.00 
2 7.'0 
3 102.00 
2 12.00 
0 12.00 
7 49.23 
1 17.14 
3 '.38 
0 5.'8 
1 27.43 
9 107.76 
0 181.33 
0 0.00 
2 27.27 
2 5.71 
0 83.48 
4 207.27 
0 0.00 
3 0.00 
1 0.00 

2 2 65.00 
1 3 50.00 

period. 

11.16 2 0.00 
26.87 3 42.67 
9.80 2 68.37 

48.00 1 0.00 
23.23 3 61.94 
13.83 2 120.00 
63.53 1 14.12 

0.00 0 5.71 
22.33 2 33.49 

5.71 0 0.00 
0.00 1 0.00 

73.04 6 52.17 
26.09 6 57.39 

0.00 10 97.96 

continued 
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A. Catcha and CPU!

Drift
No. Size

(cra)

08/28 53 195 2 50 20.3 5.71 0.00 2 11.43
08/28 53 198 1 50 20.3 8.32 0.00 0 0.00
08/29 54 197 3 50 20.3 8.49 0 0.00 3 19.48
08/29 54 198 2 50 13.8 18.38 0 0.00 15 81.82
08/29 54 199 1 13.8 0.00 12.63 0 0.00 14 88.42
08/29 54 200 1 20.3 0.00 0.00 0 0.00 0 0.00
08/29 " 201 3 20.3 0.00 0.00 0 0.00 1 5.71
08/29 " 202 2 20.3 0.00 0.00 0 0.00 1 8.00
08/29 " 203 2 13.6 0.00 0.00 0 0.00 3 17.56
06/29 " 204 1 13.8 5.71 40.00 0 0.00 10 57.14
06/30 58 205 3 20.3 0.00 0 0.00 0 0.00
06/30 13.8 15.49 0 0.00 5 32.43
06/30 13.6 81.28 0 0.00 16 81.70
06/30 20.3 12.31 0 0.00 3 18.46
06/30
06/30 57 tide missed due to
06/30 57
06/30 57
07/01 56 209 3 50 13.6 0.00 0 0.00 0 0.00
07/01 58 210 2 50 20.3 0.00 0.00 0 0.00 0 0.00
07/01 58 211 1 50 20.3 0.00 0 0.00 0 0.00
07/01 58 212 1 50 13.8 12.31 0 0.00 16 98.46
07/01 59 213 3 50 13.8 0.00 0 0.00 0 0.00 2 12.00
07/01 59 214 3 50 20.3 10.91 0 0.00 0 0.00 1 5. .,
07/01 59 215 2 50 20.3 0.00 0 0.00 0 0.00 2 11.71
07/01 59 216 1 50 13.6 0.00 3 14.40 0 0.00 25 120.00
07/02 60 217 3 50 13.6 0.00 1 5.71 0 0.00 1 5.71
07/02 60 216 2 50 13.6 0.00 1 5.85 0 0.00 2 11.71
07/02 80 219 2 50 20.3 0.00 0 0.00 0 0.00 0 0.00
07/02 60 220 1 50 20.3 8.15 4 24.62 0 0.00 4 24.62
07/02 81 221 3 50 20.3 0.00 0 0.00 0 0.00 1 6.15
07/02 81 222 2 50 13.6 0.00 0 0.00 0 0.00 8 46.83
07/02 81 223 1 50 13.6 21.0 1 5.71 2 11.43 0 0.00 12 66.57
07/02 61 drift mi••ed due to pre.ence of other fishermen on station
07/03 62 224 3 50 20.3 21.5 0.00 0 0.00 2 11.16
07/03 62 225 2 50 20.3 22.0 S.45 0 0.00 0 0.00
07/03 82 226 2 50 13.8 22.5 10.87 0 0.00 9 48.00
07/03 62 227 1 50 13.8 24.5 34.29 0 0.00 22 107.78
07/03 63
07/03 63 tide missed due to commercial
07/03 83
07/03 63
07/04 64 228 3 50 20.3 21.5 0.00 0 0.00 0 0.00
07/04 64 229 3 50 13.6 20.0 0.00 0 0.00 0 0.00
07/04 64 230 2 50 13.6 21.5 5.58 0 0.00 0 0.00 0 0.00
07/04 64 231 1 50 18.0 6.67 0 0.00 0 0.00 3 20.00
07/04 65
07/04 65 tide missed holiday
07/04 65
07/04 85
07/05 66 232 3 50 13.6 20.5 5.85 0 0.00 0 0.00 0 0.00
07/05 66 233 2 50 20.5 0.00 0 0.00 0 0.00 0 0.00
07/05 68 234 1 50 17.5 0.00 0 0.00 0 0.00 2 13.71

66 235 5.71 0 0.00 40
5.11 0 0.00 24
0.00 0 0.00 1
0.00 0 0.00 1

07/05 67 239 1 50 13.6 0.00 0 0.00 0 0.00 2 12.00
68 240 3 50 13.6 0.00 0 0.00 0 0.00 0 0.00
68 241 2 50 13.6 0.00 0 0.00 0 0.00 1 6.00
68 242 2 50 20.3 0.00 0 0.00 0 0.00 0 0.00
68 243 1 50 20.3 6.87 0 0.00 0 0.00 1 6.87

07/06 69 244 3 50 20.3 0 0.00 0 0.00 0 0.00 0 0.00
69 2., 2 50 13.6 0 0.00 1 5.33 0 0.00 11 58.67
69 246 1 50 13.6 0 0.00 0 0.00 0 0.00 8 53.33
69 247 1 50 20.3 0 0.00 0 0.00 0 0.00 3 18.95
70 248 3 50 20.3 5.85 1 5.85 0 0.00 0 0.00
70 249 2 50 20.3 0.00 0 0.00 a 0.00 0 0.00
70 250 2 50 13.6 0.00 1 5.85 0 0.00 1 5.85
70 251 1 50 13.6 5.33 3 16.00 0 0.00 18 96.00

Appendix drift for the 1989 Bethel te.t fi.bery (con't). 

Date Tide Stat. Fath.Me.h Hoan Chinook Sockeye Coho Chum 
No. No. Not Fbhi~ ---- -----

U.ed Time (m1n)Catch CPUE Catch CPUE Catch CPUE Catch CPUE 

21.0 0 0.00 1 0 
19.0 3 18.95 1 0 
18.5 0 0.00 1 
22.0 1 5.45 3 

50 19.0 0 2 
50 13.5 0 0 
50 21.0 0 0 
50 20.0 0 0 
50 20.5 0 0 
50 21.0 1 7 
50 19.5 0 0.00 0 

58 206 3 50 18.5 1 8.49 1 
58 207 2 50 23.5 1 5.11 12 
56 208 1 50 19.5 7 43.08 2 
57 

commercial fishing period 

21.0 1 5.71 0 
21.0 0 0 
12.0 1 10.00 0 
19.5 3 18.46 2 
20.0 0 
22.0 2 
20.5 0 
25.0 0 
21.0 0 
20.5 0 
20.0 0 
19.5 1 
19.5 0 
20.5 0 

1 5.58 0 
0 0.00 1 
1 5.33 2 
3 14.69 7 

fishing period 

0 0.00 0 
0 0.00 0 
1 

20.3 1 

due to 

1 
20.3 0 
20.3 0 

07/05 1 50 13.6 21.0 2 11.43 1 228.57 
07/05 
07/05 

67 
87 

236 
237 

3 
3 

50 
50 

13.6 
20.3 

23.5 
22.5 

1 
2 

5.11 
10.67 

1 
0 

122." 
5.33 

07/05 67 238 2 50 20.3 20.0 1 6.00 0 6.ob 
20.0 0 

01/06 20.5 0 
07/06 20.0 0 
07/06 19.5 0 
07/06 18.0 1 

20.0 
07/06 22.5 
07/06 18.0 
07/06 19.0 
07/07 20.5 1 
07/07 21.0 0 
07/07 20.5 0 
07/07 22.5 1 

continued ----
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2

A. Catcha and drift CPU! fi3h.ry

Tid. Drift St.t. Coho ChUlll

Cl'tJE Cl'tJE

07/07 71 2.52 3 '0 20.3 11.71 0.00 0 0.00 1 '.8'
07/07 71 2'3 3 '0 13.8 0.00 0.00 a 0.00 8 ".8'
07/07 71 2.54 2 '0 13.6 23.' '.11 '.11 a 0.00 17 88.81
07/07 71 2" 1 '0 20.3 17.' 8.86 0.00 a 0.00 4 27.43
07/08 72 2'8 3 '0 13.6 2'.' 0.00 4.71 a 0.00 4 18.82
07/08 72 2'7 2 '0 20.3 19.0 0.00 0.00 a 0.00 a 0.00
07/08 72 2'8 1 '0 20.3 18.' H." 0.00 a 0.00 1 7.27
07/08 72 2'9 1 '0 13.6 18.' 0.00 2'.9' a 0.00 16 103.78
07/08 73 280 3 '0 13.6 20.0 0.00 0.00 a 0.00 a 0.00
07/08 73 281 3 '0 20.3 20.' 0.00 0.00 a 0.00 a 0.00
07/08 73 282 2 '0 20.3 18.0 0.00 0.00 0.00 a 0.00
07/08 73 283 1 '0 13.6 18.' 0.00 0.00 a 0.00 1 7.27
07/09 74 264 3 '0 13.6 20.' '.8' 0.00 a 0.00 1 '.8'
07/09 74 28' 2 '0 13.6 20.0 0.00 6.00 a 0.00 3 18.00
07/09 74 288 2 '0 20.3 18.0 0.00 0.00 a 0.00 1 6.67
07/09 74 287 1 '0 20.3 17 .0 7.08 0.00 a 0.00 a 0.00
07/09 7' 268 3 '0 20.3 19.0 0.00 0.00 a 0.00 a 0.00
07/09 7' 269 2 '0 13.6 22.0 ,.., a 0.00 a 0.00 11 60.00
07/09 7' 270 1 '0 13.6 20.0 0.00 a 0.00 a 0.00 , 30.00
07/09 7' 271 1 '0 20.3 21.0 0.00 a 0.00 a 0.00 a 0.00
07/10 76 272 3 '0 20.3 20.' '.6' a 0.00 a 0.00 a 0.00
07/10 76 273 2 '0 20.3 20.0 0.00 a 0.00 a 0.00 2 12.00
07/10 76 274 2 '0 13.6 22.' 0.00 a 0.00 a 0.00 l' 60.00
07/10 76 27' 1 '0 13.6 20.' 0.00 a 0.00 a 0.00 a 0.00
07/10 77 278 3 '0 20.3 21.' 11.18 a 0.00 a 0.00 a 0.00
07/10 77 277 3 '0 13.6 20.' 0.00 a 0.00 a 0.00 1 '.8'
07/10 77 278 2 '0 13.6 20.' 0.00 a 0.00 a 0.00 8 48.83
07/10 77 279 1 '0 20.3 20.' 0.00 a 0.00 a 0.00 a 0.00
07/11 78
07/11 78 tide mis.ed due to
07/11 78
07/11 78
07/12 79 280 3 '0 13.6 20.' 0.00 a 0.00 a 0.00 a 0.00
07/12 79 281 2 '0 13.8 18.' 0.00 a 0.00 a 0.00 a 0.00
07/12 79 282 1 '0 13.6 17 ., 0.00 1 8.68 a 0.00 2 13.71
07/12 79 283 1 '0 13.6 20.0 0.00 1 6.00 a 0.00 1 6.00
07/12 80 284 3 '0 13.6 20.0 0.00 a 0.00 a 0.00 a 0.00
07/12 80 28' 3 '0 13.6 19.' 6.1' a 0.00 a 0.00 1 6.1'
07/12 80 288 2 '0 13.6 20.0 0.00 a 0.00 a 0.00 a 0.00
07/12 80 287 1 '0 13.6 16.0 0.00 1 7.'0 a 0.00 1 7.'0
07/13 81 288 3 '0 13.6 20.' 0.00 1 '.8' a o. 00 1 '.8'
07/13 81 289 2 '0 13.6 20.0 0.00 a 0.00 a 0.00 2 12.00
07/13 81 290 2 '0 13.6 20.0 0.00 a 0.00 a 0.00 1 6.00
07/13 81 291 1 '0 13.6 18.0 0.00 1 6.67 a 0.00 12 80.00
07/13 82 292 3 '0 13.6 21.' 0.00 a 0.00 a 0.00 a 0.00
07/13 82 293 2 '0 13.8 20.' 0.00 a 0.00 1 '.8' 2 11.71
07/13 82 294 1 '0 13.8 17 ., 0.00 a 0.00 a 0.00 14 96.00
07/13 82 29' 1 '0 13.6 21.0 0.00 a 0.00 a 0.00 3 11.14
07/14 63 296 3 '0 13.6 21.' 0.00 a 0.00 a 0.00 a 0.00
07/14 83 297 2 '0 13.6 19.0 0.00 a 0.00 a 0.00 a 0.00
07/14 83 298 2 '0 13.6 19.' 0.00 a 0.00 a 0.00 a 0.00
07/14 83 299 1 '0 13.6 20.' 0.00 a 0.00 a 0.00 14 61.9'
07/14 84
07/14 84 tide missed due to !bhing period
07/14 84
07/14 84
07/1' 8' 300 3 '0 13.6 19.0 a 0.00 a 0.00 a 0.00 a 0.00
07/1' 8' 301 3 '0 13.6 20.0 a 0.00 a 0.00 a 0.00 a 0.00
07/1' 8' 302 2 '0 13.6 20.0 a 0.00 a 0.00 a 0.00 1 6.00
07/1' 8' 303 1 '0 13.6 21.' a 0.00 a 0.00 1 '.'8 3 16.74
07/1' 86 304 3 '0 13.6 21.' a 0.00 a 0.00 a 0.00 a 0.00
07/1' 86 30' 2 '0 13.6 21.0 a 0.00 a 0.00 a 0.00 1 '.71
07/1' 86 306 1 '0 13.6 1'.' a 0.00 a 0.00 a 0.00 a 0.00
07/1' 86 307 1 '0 13.6 17.' a 0.00 a 0.00 a 0.00 1 6.86
07/16 87 308 3 '0 13.6 20.0 a 0.00 a 0.00 a 0.00 a 0.00
07/16 87 309 3 '0 13.6 20.0 a 0.00 a 0.00 a 0.00 a 0.00
07/16 87 310 2 '0 13.6 20.0 a 0.00 a 0.00 a 0.00 a 0.00
07/16 87 311 1 '0 13.6 21.0 a 0.00 1 '.71 a 0.00 3 11.14
07/16 88 312 3 '0 13.6 20.' a 0.00 a 0.00 a 0.00 3 17. '6

13.6 19.' a 0.00 1 6.15 a 0.00 1 6.1S

eontinued

App.ndix for the 1989 S.th.l t.st (con't). 

Oat. 
No. No. No. 

rath.Me.h 
N.t Size 

M."" 
Fiahins 

Chinook 
---- -----

Sockeye 
---- -----

U••d (cm) tim. (min)Catch Cl'tJE Catch Cl'tJE Catoh Cateh 

20.'
21.'

a
a
1
a
1
a
a
4
a
a
a
a
a
1
a
a
a 

2
a
1
1
a
a
2
a
a
a
a
a
1
a
a
1
a
1
a
a 
1
a
a
a 
2
a
a
a 

eommercial !ishinS period 

a
a
a
a
a
1
a
a
a
a
a
a
a
a
a
a
a
a
a
a 

commercial 

~ 

07/16 88 313 '0 
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Stat. rath.Mesh M.... Coho
No. Not Size rbl:UuS

U.ed. (em) Time (!Din)Catcb CPIIE Catcb CPIIE

0.00 0 0.00 1
13.61 0 0.00 3

0.00 0 0.00 0 0.00
07/17 89 317 0.00 0.00 0 0.00 0 0.00
07/17 89' 318 '0 13.6 6.86 0.00 1 6.86 6 41.14
07/17 89 319 '0 13.6 0.00 6.49 1 6.49 , 32.43
07/17 90 320 '0 13.6 0.00 0.00 0 0.00 2 11.43
07/17 90 321 '0 13.8 0.00 0.00 0 0.00 1 6.32
07/17 90 322 0.00 0.00 a 0.00 0 0.00
07/17 90 323 0.00 0.00 0 0.00 0 0.00
07/18 91 324 3 '0 0.00 0.00 1 6.00 0 0.00
07/18 91 32' 3 '0 21.' 0.00 a 0.00 0 0.00 1 '.'8
07/18 91 326 2 '0 19.' 0.00 a 0.00 a 0.00 0 0.00
07/18 91 327 1 '0 21.' '.'8 a 0.00 1 '.'8 8 ".6'
07/18 92
07/18 92 to commercial
07/18 92
07/18 92
07/19 93 328 3 '0 21.0 0.00 a 0.00 a 0.00 1 '.71
07/19 93 329 2 '0 19.0 0.00 0 0.00 a 0.00 0 0.00
07/19 93 330 1 '0 13.0 0.00 0 0.00 0 0.00 3 27.69
07/19 93 331 1 '0 16.0 0.00 1 7.'0 0 0.00 1 7.'0
07/19 94 332 3 '0 22.' '.33 0 0.00 0 0.00 1 '.33
07/19 333 3 '0 16.' 0.00 0 0.00 0 0.00 a 0.00
07/19 334 2 '0 16.0 0.00 0 0.00 0 0.00 1 6.67
07/19 33' 1 '0 14.' 0.00 0 0.00 0 0.00 2 16."
07/20 336 3 '0 20.' 0.00 0 0.00 0 0.00 0 0.00
07/20 337 2 '0 20.' 0.00 0 0.00 0 0.00 0 0.00
07/20 338 2 '0 20.0 0.00 0 0.00 1 6.00 0 0.00
07/20 9' 339 1 '0 1'.' 0 0.00 4 30.97 9 69.66
07/20 96 340 3 '0 20.' 0.00 0 0.00 0 0.00 0 0.00
07/20 96 341 2 '0 20.0 0.00 a 0.00 0 0.00 1 6.00
07/20 96 342 17.' 0.00 0 0.00 0 0.00 2 13.71
07/20 96 343 16.' 0.00 0 0.00 1 7.27 1 7.27
07/21 97 344 20.' 0.00 a 0.00 0 0.00 0 0.00
07/21 97 3., 19.' 0.00 0 0.00 0 0.00 0 0.00
07/21 97 346 20.0 0.00 0 0.00 0 0.00 a 0.00
07/21 97 347 1 '0 13.6 1'.' 0.00 0 0.00 0 0.00 1 7.74
07/21 96 348 3 '0 13.8 21.' '.'6 0 0.00 0 0.00 2 11.16
07/21 98 349 3 '0 13.8 20.' 0.00 0 0.00 3 17.'6 1 '.8'
07/21 98 3'0 2 '0 13.6 20.' 0.00 0 0.00 0 0.00 1 '.8'
07/21 98 3'1 1 '0 13.6 21.' 0 0.00 0 0.00 4 22.33 3 16.74
07/22 99 3'2 3 '0 13.6 19.0 0 0.00 0 0.00 0 0.00 1 6.32
07/22 99 3'3 2 '0 13.6 19.' 0 0.00 0 0.00 a 0.00 a 0.00
07/22 99 3" 1 '0 13.6 18.0 1 6.67 0 0.00 3 20.00 2 13.33
07/22 99 3" 1 '0 13.8 17.0 0 0.00 0 0.00 2 14.12 0 0.00
07/22 100 3'6 3 '0 13.6 21.0 0 0.00 0 0.00 3 17.14 0 0.00
07/22 100 3'7 3 '0 13.6 19.' 1 6.1' 0 0.00 2 12.31 1 6.1'
07/22 100 3'8 2 '0 13.6 0 0.00 0 0.00 1 '.71 0 0.00
07/22 100 3'9 1 '0 13.6 2 12.31 0 0.00 1 6.1' 1 6.1'
07/23 101 360 3 '0 13.6 0.00 0.00 0 0.00 0 0.00
07/23 101 361 2 '0 13.6 0.00 0 0.00 0 0.00
07/23 101 362 0.00 0 0.00 0 0.00
07/23 101 '0 21.' 0.00 3 4 22.33
07/23 102 3 '0 13.6 19.0 0 0.00 0 0.00 0 0.00 0 0.00
07/23 102 2 '0 13.6 21.0 0 0.00 0 0.00 0 0.00 0 0.00
07/23 102 1 '0 13.6 21.0 0 0.00 0 0.00 0 0.00 4 22.86
07/23 102 1 '0 13.6 18.' 0 0.00 0 0.00 1 6.49 2 12.97
07/24 103 3 '0 13.6 20.0 0 0.00 0 0.00 0 0.00 0 0.00
07/24 103 2 '0 13.8 20.' 0 0.00 a 0.00 0 0.00 0 0.00
07/24 103 2 '0 13.6 20.0 0 0.00 0 0.00 0 0.00 0 0.00
07/24 103 1 '0 13.8 20.' 0 0.00 0 0.00 1 '.8' 0 0.00
07/24 104 3 '0 13.8 20.0 0 0.00 0 0.00 0 0.00 0 0.00
07/24 104 3 '0 13.8 18.0 0 0.00 0 0.00 0 0.00 0 0.00
07/24 104 2 '0 13.6 21.' 0 0.00 0 0.00 0 0.00 0 0.00
07/24 104 1 '0 13.6 20.' 0 0.00 0 0.00 2 0 0.00
07/2' 10' 3 '0 13.6 22.0 0 0.00 0 0.00 0 0.00 0 0.00
07/2' 10' 2 '0 13.6 21.0 0 0.00 0 0.00 0 0.00 0 0.00
07/2' 10' 1 '0 13.6 18.' 0 0.00 0 0.00 0 0.00 1 6.49
07/2' 10' 0.00 1 6.86

Appendix A. Catcha and drift CPU! tor the 1989 Bethel te.t !ishery (can't). 

Dat.e Tide Drift Chinook Sockeye Chum 
No. No. ---- ----- ---- -----

CPIIE Catch Cat.ch CPIIE 

01/16 
07/16 

66 
66 

314 
31' 

2 
1 

'0 
'0 

13.6 
13.6 

20.' 
17 ., 

0 
0 

0.00 
0.00 

0 
2 

'.6' 
20.'7 

07/17 69 316 3 '0 13.6 20.0 0 0.00 0 
2 '0 13.6 20.' 0 0 
1 17.' 1 0 
1 18.' 0 1 
3 21.0 0 0 
2 19.0 0 0 
2 '0 13.6 21.' 0 0 
1 '0 13.6 17 ., 0 0 

13.6 20.0 0 0 
13.6 a 
13.6 0 
13.6 1 

tide missed due !!shins period 

13.6 a 
13.6 a 
13.6 0 
13.6 0 
13.6 1 

94 13.6 0 
94 13.8 0 
94 13.6 0 
9' 13.6 0 
9' 13.6 0 
9' 13.6 0 

13.6 2 1'.48 
13.6 0 
13.6 0 

1 '0 13.6 a 
1 '0 13.6 0 
3 '0 13.6 0 
2 '0 13.6 0 
2 '0 13.6 0 

0 
1 
0 
0 

21.0 
19.' 
21.0 0 0 
20.0 0 0.00 0 

2 '0 13.6 20.' 0 0.00 a 
363 1 13.6 0 0.00 a 16.74 
364 
36' 
366 
367 
368 
369 
370 
371 
372 
373 
374 
37' 11.71 
376 
377 
378 
379 1 '0 13.6 17.' 0 0.00 0 0.00 0 

continued 
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drift CPU! for the 1989 B.thel t ••t fishery

Fath.Mellh Hun Chinook Sock.,.e Coho
Not Size Fishing
U.ed (cm) Time (min)Catch CPUE Catch CPUE Catoh CPUE

0712' 108 380 3 '0 13.8 22.0 0.00 0.00 0 0.00 0.00
07/23 108 381 3 '0 13.6 21.' 0.00 0.00 0 0.00 0 0.00
07/23 106 382 2 '0 13.8 19.' 0.00 0 0.00 0 0.00 a 0.00
07/2' 108 383 1 '0 13.8 20.0 0.00 a 0.00 2 12.00 1 6.00
07/28 107 384 3 '0 13.8 18.0 0.00 0 0.00 a 0.00 0 0.00
07/28 107 38' 2 '0 13.8 19.0 0.00 a 0.00 a 0.00 a 0.00
07/26 107 388 2 '0 13.8 20.0 0.00 0 0.00 1 8.00 a 0.00
07/28 107 387 1 '0 13.6 17 ., 0.00 0 0.00 a 0.00 a 0.00
07/27 108 388 3 '0 13.8 20.0 0.00 a 0.00 0 0.00 a
07/27 108 389 2 '0 13.8 21.' 0.00 a 0.00 0 0.00 a 0.00
07/27 108 390 1 50 13.8 17.' 0.00 a 0.00 0 0.00 0 0.00
07/27 108 391 1 50 13.8 17 .5 0.00 0 0.00 2 13.81 0 0.00
07/27 109
07/27 109 tide missed due to
07/27 109
07/27 109
07/28 110 392 3 50 13.8 19.' 0 0.00 a 0.00 a 0.00
07/28 110 393 2 50 13.6 19.5 0 0.00 a 0.00 a 0.00
07/28 110 394 2 '0 13.8 20.5 a 0.00 0 0.00 a 0.00
07/28 110 39' 1 '0 13.8 23.' a 0.00 1 '.11 a 0.00
07/28 111 398 3 '0 13.8 17 ., a 0.00 1 8.88 a 0.00
07/28 111 397 3 '0 13.8 21.0 a 0.00 0 0.00 0 0.00
07/28 111 398 2 '0 13.8 22.0 a 0.00 0 0.00 a 0.00
07/28 111 399 1 '0 13.8 18.0 a 0.00 2 1'.00 a 0.00
07/29 112 400 3 '0 13.8 19.' a 0.00 0 0.00 a 0.00
07/29 112 401 2 '0 13.8 20.0 0.00 0 0.00 0 0.00 a 0.00
07/29 112 402 1 '0 13.8 1'.0 0 0.00 0 0.00 1 8.00
07/29 112 403 1 50 13.8 19.' 0.00 0 0.00 1 8.15 0 0.00
07/29 113 404 3 50 13.8 20.' 0.00 0 0.00 a 0.00 0 0.00
07/29 113 40' 3 '0 13.8 21.0 0.00 0 0.00 a 0.00 0 0.00
07/29 113 408 2 50 13.8 20.5 0.00 a 0.00 4 23.41 0 0.00
07/29 113 407 1 '0 13.8 1'.' 0.00 a 0.00 a 0.00 0 0.00
07/30 114 408 3 '0 13.8 18.5 0.00 0 0.00 0 0.00 a 0.00
07/30 114 409 2 50 13.8 21.' 0.00 a 0.00 4 22.33 a 0.00
07/30 114 410 2 50 13.8 21.' 0.00 a 0.00 3 18.74 a 0.00
07/30 114 411 1 50 13.8 22.0 0.00 0 0.00 1 3.45 a 0.00
07/30 11' 412 3 50 13.8 21.0 0.00 a 0.00 5 28.57 0 0.00
07/30 11' 413 2 '0 13.8 22.0 0.00 0 0.00 8 32.73 0 0.00
07/30 11' 414 1 50 13.6 18.0 0.00 0 0.00 3 22.50 0 0.00
07/30 11' 41' 1 50 13.8 22.0 0.00 0 0.00 4 21.82 0 0.00
07/31 116 418 3 50 13.8 22.5 0.00 0 0.00 9 48.00 1 5.33
07/31 116 417 2 50 13.6 23.' 0.00 0 0.00 57 291.06 3 15.32
07/31 1.16 418 2 50 13.6 22.5 0.00 0 0.00 53 282.87 0 0.00
07/31 116 419 1 50 13.6 23.0 0 0.00 0 0.00 92 480.00 , 26.09
07/31 117 420 3 50 13.8 18.0 0.00 a 0.00 11 73.33 a 0.00
07/31 117 421 3 50 13.6 18.5 0.00 a 0.00 4 2'.9' 1 6.49
07/31 117 422 2 50 13.8 18.5 0.00 a 0.00 8 51.89 0 0.00
07/31 117 423 1 50 13.6 20.0 0.00 0 0.00 14 84.00 0 0.00
08/01 118 424 3 50 13.6 23.5 0.00 0 0.00 37 188.94 1 5.11
08/01 118 42' 2 50 13.6 22.' 0.00 a 0.00 51 272.00 1 5.33
08/01 118 426 1 50 13.6 18.0 0.00 a 0.00 11 73.33 1 6.67
08/01 118 427 1 50 13.6 20.0 0.00 a 0.00 3 18.00 0 0.00
08/01 119 428 3 50 13.8 18.0 0.00 0.00 4 26.67 0 0.00
08/01 119 429 3 50 13.6 20.5 0.00 0 0.00 6 35.12 0 0.00
08/01 119 430 2 50 13.6 17.0 0.00 0 0.00 2 14.12 0 0.00
08/01 119 431 1 50 13.6 22.5 0.00 0 0.00 15 80.00 1 '.33
08/02 120 432 3 50 13.8 28.0 0.00 a 0.00 83 355.71 a 0.00
08/02 120 433 2 50 13 • 22.0 0.00 0 0.00 53 289.09 1 5.45
08/02 120 434 2 50 13.6 20.' 0.00 0 0.00 30 175.61 0 0.00
08/02 120 43' 1 50 13.6 19.0 0.00 a 0.00 30 189.47 1 8.32
08/02 121 436 3 50 13.6 18.5 0.00 a 0.00 14 90.81 a 0.00
08/02 121 437 2 50 13.6 19.0 0.00 0 0.00 2' 1'7.89 1 6.32
08/02 121 438 1 50 13.6 22.0 0.00 0 0.00 48 281. 82 3 16.36
08/02 121 439 1 '0 13.6 18.0 6.67 0 0.00 7 46.61 0 0.00
08/03 122 440 3 50 13.6 20.' 0.00 0 0.00 8 46.83 0 0.00
08/03 122 441 2 50 13.8 23.0 0.00 0 0.00 14 73.04 0 0.00
08/03 122 442 2 '0 13.8 22.' 0.00 0 0.00 22 117.33 0 0.00
08/03 122 443 1 50 13.8 21.0 0.00 0 0.00 19 108.57 2 11.43
08/03 123 "4 3 50 13.8 20.0 0.00 0 0.00 0 0.00 0 0.00
08/03 123 '43 3 50 13.8 20.0 0.00 a 0.00 a 0.00 a 0.00

Appendix A. Catcha and (can't). 

Date Tid. Drift. St.at. Chum 
No. No. No. 

Catch CPUE 

0 0 0 
0 0 
0 
a 
0 
0 
0 
0 
0 
a 
0 
a 

commercial fishing period 

0
0
0
0
a
0
0
0
0
0
0
0
0
a
a
a
a
0
0
0
0
0
0
0
0
0
0 

a
a
0
0
0
0
a
a
a

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0 
a
0
0
a
a
0
0
0
0
0
1
0
a
0
0
0
0 

continued 
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Drift Stat. H.... Sockeye Cabo Chum
Ho. Ho. Ho. H.t Fbh1ns ----- ----- ------

Used (mn)Catcb Catch CPUl Catch Catch

0 0.00 1 0.00
0 0.00 0 0 0.00

"8 3 30 13.8 0 0.00 0 0 0.00
"9 2 30 13.8 0 0.00 1 0 0.00
430 1 30 13.8 0 0.00 3 1 3.83
431 1 30 13.5 0 0.00 1 0 0.00
432 3 30 13.8 0 0.00 2 0 0.00
433 3 30 13.6 0 0.00 1 0 0.00
434 2 30 13.8 0 0.00 2 0 0.00
433 1 30 13.6 0 0.00 2 0 0.00
436 3 30 13.6 0 0.00 28 0 0.00
437 2 30 13.8 0 0.00 30 0 0.00
438 2 30 13.8 0 0.00 18 0 0.00
439 1 30 13.6 0 0.00 4 0 0.00
480 3 30 13.8 0 0.00 8 0 0.00
481 2 30 13.6 0 0.00 1 0 0.00

0 0.00 12 0 0.00
0 0.00 0 0 0.00
0 0.00 83 321. 0 0.00
0 0.00 37 0 0.00

456 2 30 0 0.00 11 1 6.32
487 1 30 0 0.00 31 1 3.71
468 1 30 0.00 18 0 0.00
469 2 30 0.00 4 0 0.00

0.00 22 0 0.00
0.00 9 0 0.00
0.00 39 0 0.00
0.00 23 0 0.00

08/07 0.00 13 1 6.87
08/07 473 1 30 0.00 16 1 3.22
08/07 478 3 30 0.00 6 0 0.00

477 3 30 0.00 2 12.00 0 0.00
478 2 30 0.00 0 0.00 0 0.00 0 0.00

0.00 0 0.00 1 7.08 0 0.00
0.00 0 0.00 0 0.00 0 0.00
0.00 0 0.00 0 0.00 0 0.00
0.00 0 0.00 0 0.00 0 0.00
0.00 0 0.00 1 12.00 0 0.00
0.00 0 0.00 2 12.00 0 0.00
0.00 0 0.00 2 11.71 0 0.00
0.00 0 0.00 20 128.32 0 0.00
0.00 0 0.00 3 20.37 0 0.00
0.00 0 0.00 13 97.30 0 0.00
3.21 0 0.00 62 323.48 0 0.00
0.00 0 0.00 16 132.41 0 0.00

08/09 134 491 1 30 0.00 0 0.00 2 14.12 1 7.08
08/09 133 492 3 30 0.00 0 0.00 11 80.00 0 0.00
08/09 133 493 3 30 0.00 0 0.00 3 30.00 0 0.00
08/09 133 494 2 30 0.00 0 0.00 0 0.00 0 0.00
08/09 133 493 1 50 0.00 0 0.00 10 81.54 0 0.00
08/10 136 496 3 50 0.00 0 0.00 3 l7 .14 0 0.00
08/10 136 497 2 50 0.00 0 0.00 8 34.29 0 0.00
08/10 136 498 1 50 0.00 0 0.00 8 48.00 0 0.00
08/10 499 1 50 13.6 19.0 0 0.00 0 0.00 1 8.32 0 0.00

500 3 50 13.6 24.0 0 0.00 0 0.00 11 33.00 0 0.00
301 3 30 13.6 0 0.00 0 0.00 36 169.41 0 0.00
302 2 50 13.6 0 0.00 0 0.00 4 30.97 0 0.00
303 1 30 13.8 0 0.00 0 0.00 14 101. 82 0 0.00
304 3 50 13.6 0 0.00 0 0.00 6 36.92 0 0.00
303 2 30 13.6 0 0.00 0 0.00 5 30.77 0 0.00
308 2 30 13.6 0 0.00 0 0.00 7 43.08 0 0.00
307 1 30 13.8 0 0.00 0 0.00 13 76.10 0 0.00
308 3 30 13.8 0 0.00 0 0.00 14 81.93 0 0.00
309 2 30 13.6 0 0.00 0 0.00 6 33.49 0 0.00
310 1 30 13.6 21.0 0 0.00 0 0.00 13 74.29 0 0.00

drift missed due to boat problems

tide missed due to commarcial

Appendix A. Cat.cha and drift CPU! tor the 1989 Bethel teat tishery (con't). 

Oate tid. Fath.Mesh Chinook 
Size -----
(em) Time CPUl CPUl CPUl 

08/03 123 448 2 30 13.8 20.3 0 0.00 3.83 0 
08/03 123 447 1 30 13.8 14.3 0 0.00 0.00 
08/04 124 20.0 0 0.00 0.00 
08/04 124 20.0 0 0.00 8.00 
08/04 124 20.3 0 0.00 29.27 
08/04 124 17.3 0 0.00 8.88 
08/04 125 20.0 0 0.00 12.00 
08/04 123 20.0 0 0.00 8.00 
08/04 123 20.3 0 0.00 11.71 
08/04 123 20.3 0 0.00 11.71 
08/03 126 20.0 0 0.00 168.00 
08/03 126 23.0 0 0.00 144.00 
08/03 128 20.3 0 0.00 103.37 
08/03 126 l7 .3 0 0.00 27.43 
08/03 
08/03 

127 
127 

17.0 
20.0 

0 0.00 
0 0.00 

38.47 
6.00 

08/03 
08/03 

127 
127 

482 
463 

1 
1 

30 13.8 
30 13.8 

19.0 
19.3 

0 0.00 
0 0.00 

73.79 
0.00 

08/06 128 484 3 30 13.6 23.3 0 0.00 70 
08/08 128 463 2 30 13.6 22.3 0 0.00 304.00 
08/08 128 13.6 19.0 0 0.00 69.47 
08/06 128 13.6 21.0 0 0.00 177.14 
08/06 129 13.8 20.0 0 0.00 0 108.00 
08/06 129 13.6 21.3 0 0.00 0 22.33 
08/06 129 470 3 30 13.6 24.0 0 0.00 0 110.00 
08/06 129 471 3 30 13.6 21.3 0 0.00 0 30.23 
08/07 130 472 3 30 13.6 24.0 0 0.00 0 293.00 
08/07 130 473 2 30 13.8 18.3 0 0.00 0 162.16 

130 474 1 30 13.6 18.0 0 0.00 0 88.67 
130 13.8 23.0 0 0.00 0 83.48 
131 13.5 21.0 0 0.00 0 34.29 

08/07 131 13.8 20.0 0 0.00 0 
08/07 131 13.6 20.3 0 
08/07 131 479 1 30 13.6 l7.0 0 
08/08 132 480 3 30 13.8 20.0 0 
08/08 132 481 2 30 13.6 19.0 0 
08/08 132 482 2 30 13.8 20.3 0 
08/08 132 483 1 30 13.8 10.0 0 
08/08 133 484 3 30 13.6 20.0 0 
08/08 133 483 2 30 13.6 20.3 0 
08/08 133 486 1 30 13.6 19.0 0 
08/08 133 487 1 30 13.6 l7 .3 0 
08/09 134 488 3 30 13.6 18.3 0 
08/09 134 489 2 30 13.6 23.0 1 
08/09 134 490 2 30 13.6 14.3 0 

13.6 17.0 0 
13.8 22.0 0 
13.8 20.0 0 
13.8 20.3 0 
13.8 19.3 0 
13.6 21.0 0 
13.8 21.0 0 
13.6 20.0 0 

136 
08/11 137 
08/11 137 23.3 
08/11 137 13.3 
08/11 137 16.3 
08/11 138 19.3 
08/11 138 19.3 
08/11 138 19.3 
08/11 138 20.3 
08/12 139 20.3 
08/12 139 21.3 
08/12 139 
08/12 139 
08/12 140 
08/12 
08/12 

140 
140 

fishing pariad 

08/12 140 

continuad 
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Chinook Coho---... _- ----- ------
CPIlE Catch CPUE Catch CPUE Catch

08/13 141 ~O 13.6 18.0 a 0.00 a 0.00 2 13.33 a 0.00
08/13 141 50 13.8 17.0 a 0.00 a 0.00 a 0.00 a 0.00
08/13 141 ~O 13.6 18.~ a 0.00 a 0.00 a 0.00 a 0.00
08/13 141 ~o 13.6 17.0 a 0.00 a 0.00 3 21.18 a 0.00
08/13 142 ~O 13.6 19.~ a 0.00 a 0.00 a 0.00 a 0.00
08/13 142 50 13.6 20.0 a 0.00 a 0.00 4 24.00 a 0.00
08/13 142 ~o 13.6 20.0 a 0.00 a 0.00 a 0.00 a 0.00
08/13 142 ~o 13.6 19.0 1 6.32 a 0.00 8 37.89 a 0.00
08/14 143 ~O 13'.6 17 .~ a 0.00 a 0.00 1 6.86 a 0.00
08/14 143 ~o 13.6 20.0 a 0.00 a 0.00 1 6.00 a 0.00
08/14 143 ~o 13.6 17.0 a 0.00 a 0.00 2 14.12 a 0.00
08/14 143 ~O 13.6 20.0 a 0.00 a 0.00 6 36.00 a 0.00
08/14 144 ~O 13.6 20.0 a 0.00 a 0.00 a 0.00 a 0.00
08/14 144 0.00 a 0.00 a 0.00 a 0.00
08/14 144 0.00 a 0.00 a 0.00 a 0.00
08/14 144 0.00 a 0.00 4 23.41 a 0.00
08/1~ 14~ 0.00 a 0.00 a 0.00 a 0.00
08/1~ 14~ ~O 13.6 0.00 a 0.00 a 0.00 a 0.00
08/1~ 1" ~O 13.6 0.00 a 0.00 a 0.00 a 0.00
08/1~ 14~ ~O 13.6 0.00 a 0.00 1 6.32 a 0.00
08/15 146
08/1~ 146
08/1~ 148
08/1~ 148
08/16 147 a 0.00 a 0.00 a 0.00
08/16 147 a 0.00 a 0:00 a 0.00
08/18 147 a 0.00 a 0.00 a 0.00
08/16 147 a 0.00 1 8.00 a 0.00
08/18 148 ~O 13.8 a 0.00 a 0.00 a 0.00
08/18 148 ~O 13.6 a 0.00 a 0.00 a 0.00 a 0.00
08/16 148 ~O 13.6 a 0.00 a 0.00 a 0.00 a 0.00
08/18 148 ~o 13.6 a 0.00 a 0.00 a 0.00 a 0.00
08/17 149 ~O 13.6 a 0.00 a 0.00 a 0.00 a 0.00
08/17 149 ~O 13.6 a 0.00 a 0.00 a 0.00 a 0.00
08/17 149 ~o 13.6 a 0.00 a 0.00 4 27.43 a 0.00
08/17 149 ~o 13.6 a 0.00 a 0.00 a 0.00 a 0.00
08/17 150 ~o 13.6 a 0.00 a 0.00 a 0.00 a 0.00
08/17 150 ~O 13.6 a 0.00 a 0.00 a 0.00 a 0.00
08/17 150 ~o 13.6 a 0.00 a 0.00 3 17 .56 a 0.00
08/17 1~0 ~O 13.6 a 0.00 a 0.00 a 0.00 a 0.00
08/18 151 3 ~O 13.6 a 0.00 a 0.00 a 0.00 a 0.00
08/18 1~1 ~48 3 ~O 13.6 a 0.00 a 0.00 1 ~.8~ a 0.00
08/18 1~1 ~49 2 ~O 13.6 a 0.00 a 0.00 a 0.00 a 0.00
08/18 1~1 ~~o 1 ~O 13.8 a 0.00 a 0.00 a 0.00 0 0.00
08/18 1~2 ~~1 3 ~o 13.6 a 0.00 a 0.00 a 0.00 a 0.00
08/18 152 ~~2 2 ~O 13.6 a 0.00 a o. 00 0 0.00 0 0.00
08/18 1~2 2 ~O 13.6 a 0.00 a 0.00 0 0.00 a 0.00
08/18 152 1 ~o 13.6 a 0.00 a 0.00 2 12.31 a 0.00
08/19 1~3 3 ~o 13.6 a 0.00 a 0.00 1 ~.71 a 0.00
08/19 133 2 50 13.6 a 0.00 a 0.00 a 0.00 a 0.00
08/19 133 1 50 13.6 a 0.00 a 0.00 a 0.00 a 0.00
08/19 1~3 1 ~o 13.6 a 0.00 a 0.00 a 0.00 a 0.00
08/19 1~4 3 ~o 13.6 a 0.00 a 0.00 a 0.00 a 0.00
08/19 1~4 580 2 ~o 13.6 20.~ a 0.00 a 0.00 a 0.00 a 0.00
08/19 1~4 ~81 2 50 13.6 20.~ a 0.00 a 0.00 a 0.00 a 0.00
08/19 1~4 ~62 1 50 13.6 19.0 a 0.00 a 0.00 2 12.63 a 0.00
08/20 1~~ ~63 3 ~O 13.6 26.~ a 0.00 a 0.00 a 0.00 a 0.00
08/20 1~~ ~64 3 ~O 13.6 20.0 a 0.00 a 0.00 a 0.00 a 0.00
08/20 1~~ ~6~ 2 50 13.8 21.0 a 0.00 a 0.00 a 0.00 a 0.00
08/20 1~~ ~66 1 ~O 13.6 23.0 1 ~.22 a 0.00 6 31.30 a 0.00
08/20 1~8 ~67 3 ~o 13.8 21.~ a 0.00 a 0.00 a 0.00 a 0.00
08/20 1~8 ~68 2 ~O 13.6 20.0 a 0.00 a 0.00 a 0.00 a 0.00
08/20 1~8 ~69 1 ~o 13.6 13.0 a 0.00 a 0.00 1 9.23 a 0.00
08/20 1~8 ~70 1 ~O 13.6 14 . .5 a 0.00 a 0.00 1 8.28 a 0.00
08/21 1~7 ~71 3 ~O 13.6 26.~ a 0.00 a 0.00 a 0.00 a 0.00
08/21 1~7 ~72 3 ~O 13.6 23.0 a 0.00 a 0.00 10 ~2.17 a 0.00
08/21 1~7 ~73 2 ~O 13.6 20.~ a 0.00 a 0.00 a 0.00 a 0.00
08/21 1~7 ~74 1 ~O 13.6 20.0 a 0.00 a 0.00 12 72.00 a 0.00
08/21 158 575 3 50 13.6 16.~ a 0.00 a 0.00 a 0.00 a 0.00
08/21 158 576 2 ~O 13.6 20.0 a 0.00 a 0.00 1 6.00 a 0.00

Appendix A. Catch- and dri~t CPU! for the 1988 B.th.l t ••t fishery (can't). 

Oata Tide 
No. 

Drift 
No. 

Stat. 
No. 

Fath.Hub 
Not Size 

M.... 
Fishiq ----

Sockeye 
----- ----

Chum 

U..d (em) Tim. (IDin)Catch CPUE 

~11 3 
~U 2 
~13 2 
~14 1 
~1~ 3 
~16 3 
~17 2 
~18 1 
519 3 
~20 2 
~21 1 
522 1 
~23 3 
524 3 ~O 13.6 18.0 a 
~2~ 2 ~O 13.6 20.0 a 
~26 1 ~O 13.6 20.~ a 
~27 3 ~O 13.8 20.0 a 
~28 2 20.0 a 
~29 2 18.~ a 
~30 1 19.0 a 

tid. mis.ed due to commercial !ishins period 

~31 3 ~O 13.6 18.0 a 0.00 
~32 2 ~O 13.6 18.0 a 0.00 
~33 1 ~O 13.6 18.0 a 0.00 
~34 1 ~O 13.8 1~.0 a 0.00 
~35 3 20.0 a 0.00 
~38 2 20.0 
~37 2 19.~ 
~38 1 20.0 
~39 3 18.~ 
~40 2 17.~ 

~41 1 17.~ 
~42 3 18.~ 
~43 3 19.~ 

~44 2 22.0 
~4~ 1 20.~ 

"6 1 17.0 
~47 20.0 

20.~ 

20.0 
16.~ 

21.0 
20.~ 

~~3 21.0 

~" 19.~ 

~~~ 21.0 
~~8 20.0 
~~7 14.0 
5~8 22.~ 

5~9 20.0 

continued ----
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Fath.Hesh Moan aye Coho
No. Size Fishing ------
U.ed (em) Time CPU! Catch CPU!

08/21 1'8 '0 13.8 19.' 0 0.00 0 0.00 0.00
08/21 1'8 '0 13.6 18.0 0 0.00 4 26.87 0.00
08/22 1'9 0.00 0 0.00 0.00
08122 1'9 0.00 0 0.00 0.00
08122 1'9 0.00
08/22 1'9 0.00
08/22 180 0.00
08/22 180 0.00 0 0.00
08/22 180 2 '0 0.00 1 '.8' a 0.00
08122 180 1 '0 0 0.00 , 28.'7 0 0.00
08123 181 3 '0 0 0.00 1 '.'8 0 0.00
08123 181 3 '0 0.00 6 30.84 a 0.00
08123 181 2 '0 0.00 a 0.00 0 0.00
08123 181 1 '0 0.00 2 10.91 0 0.00
08123 182 0.00 2 11.71 0 0.00
08123 182 0.00 a 0.00 0 0.00
08123 182 0.00 1 '.8' 0 0.00
08123 182 0.00 1 8.28 0 0.00
08124 163 '0 0.00 a 0.00 0 0.00
08124 163 3 '0 0.00 2 11.71 0 0.00
08124 163 '97 22.0 0 0.00 0.00 a 0.00 0 0.00
08/24 183 '98 18.0 0 0.00 0.00 1 7.'0 0 0.00
08/2' 184 '99 19.' a 0.00 0.00 a 0.00 a 0.00
0812' 164 600 19.0 0 0.00 0.00 a 0.00 a 0.00
0812' 184 601 19.0 a 0.00 0.00 a 0.00 a 0.00

602 0.00 3 21.82 a 0.00
0.00 a 0.00 a 0.00
0.00 , 20.43 a 0.00

'0 a 0.00 8 34.29 a 0.00
0812' 16' 608 1 '0 13.6 a 0.00 a 0.00 a 0.00
08126 188 607 3 '0 13.6 a 0.00 0 0.00 a 0.00
08128 188 608 2 '0 13.6 a 0.00 1 6.88 a 0.00
08128 188 609 2 '0 13.6 a 0.00 , 22.88 a 0.00
08/26 188 810 1 '0 13.8 a 0.00 0 0.00 a 0.00
08128 187
08128 187 tid. misaad
08128 187
08126 187
08127 188 811 3 '0 0.00 a 0.00 a 0.00
08127 188 812 2 '0 20.0 a 0.00 a 0.00 a 0.00
08/27 188 613 2 '0 19.0 a 0.00 a 0.00 a 0.00
08127 188 81' 1 '0 20.' 0 0.00 4 23.41 a 0.00
08/27 189
08/27 189 tide mia,ed
08/27 189
08127 189
08128 170 61' 3 '0 0.00 a 0.00 a 0.00
08128 170 818 2 '0 0.00 0 0.00 0 0.00
08128 170 817 1 '0 0.00 8 33.49 0 0.00
08128 170 818 1 '0 0.00 1 7.'0 a 0.00
08128 171 819 3 '0 13.8 21.0 a 0.00 0.00 1 '.71 a 0.00
08128 171 820 3 '0 13.8 20.0 a 0.00 0.00 a 0.00 a 0.00
08128 171 621 2 '0 13.8 21.0 a 0.00 0.00 a 0.00 a 0.00
08128 171 822 1 '0 13.6 19.' a 0.00 0.00 2 12.31 a 0.00
08129 172 823 3 '0 13.8 19.' a 0.00 0 0.00 1 8.1' a 0.00
08129 172 824 2 '0 13.8 18.' a 0.00 0 0.00 a 0.00 a 0.00
08129 172 82' 2 '0 13.8 21.0 a 0.00 0 0.00 a 0.00 a 0.00
08129 172 828 1 '0 13.8 20.' 0 0.00 0 0.00 1 '.8' a 0.00
08129
08129
08129
08129
08130 174 827 3 '0 13.8 21.0 0 0.00 0 0.00 0 0.00 0 0.00
08130 174 828 2 '0 13.8 19.' a 0.00 a 0.00 a 0.00 a 0.00
08130 174 829 1 '0 13.8 21.0 a 0.00 0 0.00 1 '.71 0 0.00
08130 174 830 1 '0 13.8 18.0 a 0.00 0 0.00 0 0.00 a 0.00
08130 17' 831 3 '0 13.8 23.0 0 0.00 a 0.00 0 0.00 a 0.00
08/30 17' 632 2 '0 13.8 21.0 a 0.00 a 0.00 a 0.00 a 0.00
08130 17' 633 2 '0 13.6 21.' a 0.00 a 0.00 a 0.00 0 0.00
08130 17' 63' 1 '0 13.8 20.0 a 0.00 0 0.00 0 0.00 a 0.00

Appandix A. Catch· and dritt CPU! tor tho 1989 Bathal ta,t fishery (con't). 

Oate tida Drift St.at. Chinook Sock Chum 
No. No. No. ._--

(min)Catch CPU! Cat.ch Cat.cb CPIlE 

'77 2 0.00 0 0 
'78 1 0.00 0 0 
'79 3 '0 13.6 22.' 0 0.00 a a 
'80 2 '0 13.8 21.' 0 0.00 0 a 
'81 1 '0 13.6 19.' 0 0.00 a 0.00 8 36.92 a 
'82 1 '0 13.8 20.' 0 0.00 a 0.00 0 0.00 a 
'83 3 '0 13.6 20.0 a 0.00 a 0.00 0 0.00 a 
'84 2 '0 13.8 19.' 0 0.00 a 0.00 a 
'8' 13.6 20.' 0 0.00 a 
'86 13.6 21.0 0.00 a 
'87 13.6 21.' 0.00 a 
'88 13.6 23.' 0 0.00 0 
'89 13.8 20.' 0 0.00 0 
'90 13.6 22.0 0 0.00 0 
'91 3 '0 13.6 20.' 0 0.00 0 
'92 2 '0 13.8 20.0 a 0.00 0 
'93 1 '0 13.8 20.' 0 0.00 0 
'94 1 '0 13.6 14.' 0 0.00 0 
'9' 3 13.6 22.0 0 0.00 a 
'96 13.6 20.' 0 0.00 a 

2 '0 13.6 0 
1 '0 13.6 0 
3 '0 13.6 0 
2 '0 13.6 0 
2 '0 13.6 a 

0812' 184 1 '0 13.8 16.' a 0.00 0 
0812' 18' 603 3 '0 13.8 19.' a 0.00 a 
0812' 18' 604 2 '0 13.6 23.' a 0.00 a 
08/2' 18' 60' 1 13.6 21.0 0.00 a 

20.' 0.00 0 
19.0 0.00 a 
17 ., 0.00 a 
21.0 0.00 a 
16.0 0.00 a 

due to commercial fisbing period. 

13.8 20.0 0 0.00 a 
13.8 0.00 0 
13.8 0.00 0 
13.8 0.00 a 

13.6 19.' 0 0.00 a 
13.8 21.0 0 0.00 a 
13.8 21.' a 0.00 a 
13.8 18.0 a 0.00 a 

a 
a 
a 
0 

173 
173 
173 

tide mia.ed due to commercial 'iahins period 

173 

continuad 
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1989 test

Date Tide Oritt Stat. Fat.h.Heab H.... Chinook Sockeye Cobo Ch"'"
No. No. No. N•• Size Fisbin&

U.ed (em) Time (mn)Catcb CPIll! Catch CPIll! Catcb CPIll! Catch

08/31 178 83' 3 30 13.8 20.0 0 0.00 0 0.00 1 6.00 0
08/31 l78 836 1 30 13.8 23.0 0 0.00 0 0.00 3 1'.6' 0
08/31 178 837 2 30 13.8 21.0 0 0.00 0 0.00 0 0.00 0
08/31 178 838 3 '0 13.8 21.0 0 0.00 0 0.00 0 0.00 0

Total 314 1872.02 301 1723.89 1703 9'6'.81 lOll

a Appendix A include. tisb cauaht in
may vary trom tho.e reporteel in Table

Append.ix A. CatchS and. drift CPU! tor th. Bethel tishery (can't). 

CPUE 

0.00 
0.00 
0.00 
0.00 

5792.5' 

13.8 era ('-3/8 in) and 20.3 em (8 in) mesh al11 nets, theretore, value. 
2. 
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-------------------------------------------

-------------------------------------------

" Calculations CPUE have the same

Appendix B.	 Historic mean date of salmon migration at 
the Bethel test fish site, 1984-1989." 

SPECIES	 YEAR MEAN DATE VARIANCE 

Chinook	 1984 21.8 June 99.9 
1985 28.4 June 290.6 
1986 22.2 June 335.2 
1987 23.6 June 464.6 
1988 22.4 June 543.4 
1989 24.3 June 389.0 

Mean (84-88) : 23.7 June 346.7 
Median (84-88) : 22.4 June 335.2 

Sockeye	 1984 N.A. N.A. 
1985 30.4 June 106.8 
1986 26.9 June 221.4 
1987 24.9 June 244.6 
1988 24.3 June 206.1 
1989 24.2 June 193.2 

Mean (85-88) : 26.6 June 194.7 
Median (85-88) : 25.9 June 213.7 

Coho	 1984 9.2 August 76.7 
1985 9.6 ,August 52.4 
1986 9.7 August 248.9 
1987 15.5 August 333.0 
1988 11. 4 August 227.6 
1989 5.6 August 173.9 

Mean (84-88) : 11.1 August 187.7 
Median (84-88) : 25.9 August 227.6 

Chum	 1984 1.4 July 49.6 
1985 4.1 July 476.7 
1986 2.2 July 362.7 
1987 5.8 July 397.3 
1988 30.8 June 435.9 
1989 30.7 June 349.1 

Mean (84-88) : 2.7 July 344.4 
Median (84-88) : 2.2 July 397.3 

using adjusted and unadjusted	 result. 
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Appendlx C. The 1989 commerclal salmon catch (number$ of f1$h) 1n Dl$tr1c~ 1 by $pecle$ and stat1st1cal area.

Fhh1n& Date Stat1stlcal Area 335-11 S~atlst1cal Area 335-12 Stat1st1cal Are. 335-13
Perlod ---------------------------------- . ---------------------------------- ----------------------------------

Chlnook Sockeye Coho Ch... Chlnook Sockeye Coho Chum Ch1nook Sockeye Coho Chum

1 06/19 9,20" 5,495 0 H,789
2 06/23 6,011 7,011 0 65,650
3 06/26 1,264 2,568 0 27,H3 519 951 0 3,765 19 221 0 1,255, 06/30 4,651 5,220 0 89,995 4,216 4,711 0 37,225 359 283 0 4,409
5 01/03 2,10" 3,029 0 59,213 1,680 2,358 0 29,202 216 '21 0 2,930
6 07/05 2,039 1,892 3 57,982 1,1112 811 0 25,295 130 148 0 2,450
1 07/08 1,421 1,503 3 72,151 1,555 1,435 6 H,998 154 239 0 4,311
8 01/11 905 165 101 42,111 106 66' 25 32,086 80 136 0 3,856
9 01/111 663 '02 125 18,826 458 322 96 20,824 95 12 9 4,751

10 01/18 506 290 1,568 11,501 336 122 608 7,935 26 39 .0 965
11 01/27 125 51 4,518 3,181 " 36 085 2,162 11 2 148 361
12 08/03 11 24 31,829 1,503 '9 5 50,014 1,669 18 1 17,119 443
13 08/07 38 13 313 31 9 36,286 412 9 0 5,149
14 08/09 19 1 126 10 0 22,92" 291 2 0 1,519
15 08/12 15 5 '9 16 3 34,481 66 3 0 4,704
16 08/15 12 2 28 13 2 111 ,095 91 0 0 1,954
11 08/18 • 5 9 3 0 1,945 1 0 0 50'
18 08/23 14 11 12,904 16 2 2 16,037 5 3 1 1,999 0
19 08/26 12 11 11,837 1 • 1 8,021 8 1 1 1,011 0
20 08/29 • 8 4,562 9 2 1 5,811 12 1 0 701 0
21 09/01 2 1 1,102 6 1 0 1,390 1 0 0 133 0

TOTAL 29,102 28,319 233,182 498,490 10,856 11,499 192,196 203,120 1,181 1,510 35,056 25,182

OJ 

'" 
32,079 
18,655 
42,185 
7,022 
3,489 

23 
9 
1 
0 
0 



I I

factors
in the test

not

Append;x o. Historic cumulative catches, mean tidal CPUE's, adjustment 
fectors, and adjusted mean tidal CPUEls for salmon caught 1n 
the Bethel test fishery.s 

C.... C.... Adjustment Adjusted 
Specie. Year Catch CPUE factor C.... CPUE 

Chinook	 1984 231 273.13 3.4444 940.n 
1985 79 114. 5.7359 654.52 
1986 127 201.08 3.5694 717.73 
1987 384 581. 98 4.0423 2,352.54 
1988 238 360.97 5.7648 2,080.92 
1989 314 523.41 b b 

Mean: 4.5114 

Sockeye	 1984 267 579.38 b 
1985 694 1,654.28 2.1318 3,526.59 
1986 869 2,445.30 1.7028 4,163.86 
1987 943 2,761.03 1.6568 4,574.47 
1988 583 1,500.55 1.9524 2,929.67 
1989 256 800.93 b b 

Heen: 1.8610 

CoIlo	 1984 2,152 3,057.23 2.6527 8,109.91 
1985 1,091 1,575.36 3.8487 6,063.09 
1986 2,714 4,099.17 2.2266 9,127.21 
1987 1,227 1,990.52 4.1352 8,231.20 
1988 1,989 3,159.75 2.5515 8,062.10 
1989 1,703 2,451.28 b b 

Meen: 3.0829 

Ch..	 1984 1,186 2,386.52 4.4842 10,701.63 
1985 616 1,327.37 3.9702 5,269.92 
1986 1,688 4,065.91 1.9438 7,903.32 
1987 2,302 4,897.60 2.8911 14,159.45 
1988 2,107 5,188.91 6.2654 32,510.60 
1989 937 2,609.53 5.0003 13,050.33 

Mean: 4.0925 

•	 Adjustment were calculated based on relationships between 
declines fishing CPUE's and associated downstreaM catches. 

b Adjustment possible. 

60
 



Appendix E. Blstorlc cClGlDercl.l salmon catch from statlatlcal ar.as 335-11, 335-12 and 335-13 of the 1C.uakokwlm
area.

Year Statistical Area 335-11 Statistical Area 335-12 Statistical Ar.a 335-13
----------.----------------------- ---------------------------------- ----------------------------------
Chinook Sockeye Coho Ch.... Chinook Sockeye Coho Ch.... Chinook Sockeye Coho Chum

1984 20.229 .5,276 332,679 385,178 9,717 1,295 272,U9 10.853

168,192 116,832 17,885 50,655 161,233 13,843

301,093 169.958 9.181 U,670 H2,096 13.,243

226,229 329.748 13,415 52,OU 159,053 232.995

290,872 861 •• 33 12,540 27,127 199,036 453,012 47,537 rl

'"1989 29,702 233,182 498,490 10,856 ll,f199 192,796 203.120

m&n.sement 

198' 18,1.6 53,395 

1986 9,329 U,S05 

1987 32,182 82,130 

1988 .0,355 60,168 91' 2.469 18,509 

28,319 1,187 1.570 35,056 25,782 




